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Statement  to  the  Reader 


Preface  to  die  First  EdHkm. 


THE  WRITER  asks  no  apology  for  tfae  introduction  of 
this  volume  to  the  Undertaking  profession  of  America.  Durini^ 
my  services  as  Demonstrator  in  the  Indiana  College  of  Em- 
balming, and  as  President  of  the  Chicago  College  of  Embalm- 
ing, I  felt  that  the  student  would  receive  more  benefit  if  he 
had  a  complete  and  modem  text  book  to  guide  him  in  his 
studies. 

There  being  no  work  in  the  field  which  completely  covered 
all  the  different  topics  necessary  to  complete  a  course  in 
embalming,  I  have  written  this  work,  feeling  that  it  would 
give  the  student  a  more  comprehensive  view  of  the  work 
and  would  enable  him  to  cope  with  the  more  difficult  parts  of 
the  science. 

Those  in  the  profession  who.  on  account  of  business  cares, 
and  who  have  advanced  in  years,  not  feeling  able  to  attend  a 
college  course,  could  by  consulting  a  practical  work  on  em- 
balming become  acquainted  with  the  modem  ideas  and  the 
late  discoveries  which  have  been  put  forward  in  the  last  five 
years. 

I  have  endeavored  in  this  work  to  give  only  those  things 
which  I  thought  necessary:  and  while  some  parts  of  the  book 
may  appear  to  be  superfiuous,  the  expert  embalmer  would 
not  judge  it  so. 

Some  may  say  the  work  is  too  scientific,  while  others 
would  condemn  it  because  of  the  lack  of  those  points. 

Writing  this  book  as  I  have  written  it,  not  onh'  for  the 
student,  but  for  the  beginner,  for  the  practitioner  and  for  the 
expert,  I  trust  you  will  see  the  difticulty  of  pleasing  all. 


I  have  endeavored  to  gfive  every  subject  contained  in  the 
book  a  thorough  consideration,  and  where  I  found  language 
alone  could  not  express  the  meaning,  I  have  added  such  en- 
gravings as  would  appeal  more  direct  to  the  mind.  Occular 
demonstration  is  proof  conclusive. 

Having  thus  explained  the  cause  for  introducing  this 
work  on  embalming,  I  submit  it  to  the  judgment  of  the  em- 
balmers  of  America,  with  the  assurance  that  whether  favor- 
able or  unfavorable,  the  decision  will  be  just. 

In  conclusion  I  wish  to  thank  all  those  who  have  so  gen- 
erously aided  me  in  the  preparation  of  this  volume,  especially 
Mr.  Wm.  P.  Hohenschuh  and  Dr.  Chas.  E.  Barmm,  my 
colleagues. 


DEDICATION, 

To  all  those  who  have  honored  me  with  their  subscrip- 
tions before  the  work  was  written,  the  amount  of  which  was 
sufficient  to  pay  for  the  entire  edition,  this  work  is  dedicated 
by  their  most  humble  servant,  CARL  L.  BARNES. 
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colored  plates,  **the  first  of  the  kind  ever  produced,"  the 
reader  will  have  an  anatomical  aid  superior  to  any  other 
heretofore  introduced. 

In  conclusion  I  desire  to  thank  all  those  who  so  gener- 
ously aided  me  in  the  preparation  of  the  second  edition, 
especially  Mr.  James  J.  Morris,  the  Assistant  Demonstrator 
in  the  Chicago  College  of  Embalming. 

CARL  LEWIS  BARNES, 

576  La  Salle  Ave., 
Chicago,  111. 
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external  iliac.  16>.  The  femoral  artery,  169,  170;  linear  guide 
and  anatomical  iruides  for.  170.  Method  of  raising  and  in- 
iectinjj:  the  femoral,  171.  17l\  17;>:  relation  of  arterv  to  sur- 
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ial, I7r\  176;  branches  ot.  176  Internal  plantar  artery,  176. 
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TABLE   OF   CONTENTS.  XVII 

veins,  183.  The  occipital  vein,  184.  Sinuses,  184,  185.  Su- 
perior longitudidal  sinus,  185.  The  inferior  longitudinal,  the 
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Principals  of  waste,  211.  Amount  of  chemical  elements  and 
proximate  principals  of  the  body  weighing  153  pounds, 
211,  212. 
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Abdomen,  contents  of 57 

description  of 57-99-100 

Abdominal  aorta 144 

Abdominal  cavity,  boundaries  of 99 

spaces  of 100-101 

contents  of 57-100-101 

embalming  of 218-219-221 

special  methods  of  embalming 221-222 

Aconite,  action  on  blood 130 

Adipocere,  formation  of 53 

Albany  Medical  College,  injecting  formula 343 

Albumens  ]    ,,    , .   r 209 

I  alkali  ) 

native 209 

derived 210 

Albuminoids 210 

Alcohols 207 

Alcoholic  paralysis,  treatment  of 270 

Anatomical  elements 56 

Antimony,  action  on  blood 131 

Antiseptic,  definition  of 298 

Anthrax 312 

description  of 313 

treatment  of 314 

Appendi-vermiformis,  description  of,  diseases  of,  etc. ...  81 

Apoplexy,  treatment  of  cases 278 

Arsenic,  action  on  blood 131 

poison,  treatment  of  cases 274 

Alimentary  canal — 

description  of 74-84 
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teries  or  Artery 143 

description  of 63 

histology  of 64 

Aorta 143 

ascending  aorta 143 

aorta  descending , 144 

branches  of 144 

bronchial 144 

inter-costal 144 

pericardiac 144 

mediastinal 144 

oesophageal 144 

coeliac  axis 145 

gastric 145 

hepatic 145 

splenic 145 

phrenic 145-146 

renal 145-146 

superior  mesenteric 145-146 

inferior  mesenteric 145-146 

spermatic 146 

lumbar 147 

supra-renal 146 

sacra-media 147 

ovarian 147 

coronary 147 

innominate 147-148 

innominate,  advantages  of  using 148 

how  to  locate,  raise  and  inject 148-149  150-151 

n\ r* i-ij-,  -irt 
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Arteries  or  Artery,  continiied. 

Common  Carotids,  continue. 

superior  thoracic,  inferior  thoracic,  anterior  cir- 
cumflex    157 

thoracica  acromialis 157 

thoracica  axillaris 157 

sub-scapular 157 

posterior  circumflex 157 

Brachial — 

description  of 158 

branches  of 159 

linear  guide 159 

anatomy  of 159-160 

anomalies  of 160-161 

how  to  locate,  raise  and  inject 161  -162 

muscular 1 59 

nutrient 159 

superior  profunda 159 

inferior  profunda 159 

anastimotica  magna 159 

Radial 162 

description  of 163 

branches  of 163 

how  to  locate  and  inject 164-165 

radial  recurrent 163 

muscular 163 

superficialis  volee 163 

anterior  and  posterior  carpales 163 

dorsales  policis 163 

metacarpales 163 

princeps  policis 163 

radialis  indicus 163 

interosseus • 163 

perforantes 163 
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r  Artery,  <:ontimied. 
continued. 

terosseus Iti-t 

terior  and  posterior  carpales 164 

er  extremities 165 

Dn  iliacs 166 

latioDS  of 166 

Internal 166-167 

ancbes  of 167 

ddle  hemorrhoidal 167 

iddle  vessicle 167 

ibilical 167 

:hiatic 167 

erine 167-  16H 

temal  pudics 167 

.ginal 167 

;o-lumbar 167 

turator 167 

uteal 167 

teral  sacral 167 

External 16tt 

scription  of 168 

anches  of 16k 

•cumflex  ilii 1 68 

igastric 168 

al— 

scription  of 16M-169 

anches  of 169 

lear  guide  for  locating 170 

atomy  of 170-171 

•w  to  locate,  raise  and  inject 171-172 

lations  of 173 

perficial  epigastric 169 

perficial  circumflex  iliac 169 

perficial  external  pudic 169 

ep  external  pudic 169 

jscular 169 

ofunda 169 

xumfiex,  internal  and  external 169 

ree  perforating 169 

astomotica  magna 169 
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Arteries  or  Artery,  continued. 
Popliteal — 

description  of 173 

branches  of 174 

superior  external  articular 174 

superior  internal  articular 174 

azygos  articular 174 

cutaneous 174 

inferior  external  articular 174 

inferior  internal  articular 174 

Anterior  tibial 174-175 

Posterior  tibial 175-176 

linear  guide 176 

anatomical  guide 177 

branches  of 176 

how  to  locate,  raise  and  inject 176-177 

internal  plantar 176 

external  plantar 176 

peroneal 176 

nutrient 176 

muscular 176 

internal  calcaneum 176 

communicating 176 

Ascending  colon 81 

description  of 81-82 

blood  supply  of 84 

Asiatic  cholera 814-318 

Asphyxia,  as  mode  of  death 8 

treatment  of  cases 279 

Atlanta  Medical  College,  injecting  formula 341 

Atropine,  action  on  blood 131 

Auricles,  right  and  left 112-113 

B 

Bacteria,  classification  of  forms 298 

Von  Leeuwenhoeck's  discovery  of 298 

when   discovered 298 

Cohns'  experiments 299 

table  of,  found  in  contagious  and  infectious  diseases  300 

table  of,  found^^in  cadavers 300 
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Baccillus,  anthrax 312 

coli  commune 353 

cholera  asiatica 315 

diphtheria  (Klebs  Loefler) 319 

typhosis 324 

tuberculosis 32H 

in  vellow  fever 32t) 

Barnes  needle  process 243  255 

Belladonae,  action  on  blood 131 

Bellevue  Hospital  Medical  College  injecting^  formula  ....  341 

Bladder,  gall 87 

urinary 93 

function  of 93 

location 93 

coats  of 93 

ligaments  of 93 

blood  vessels  of 93 

putrefaction  of 40  41 

Blood,  description  of,  amount,  etc 123 

composition  of 1 24 
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Bones,  continued, 

of'  thorax 67 

microscopical  appearance  of 68-69 

cut  of  cross  section 69 

Brain,  description  of 71-72-73 

weight  of 71 

divisions  of 71 

action  of  putrefaction  on 88-39 

Burial,  premature 6-7 

Bums,  action  on  blood 131 

Bursai,  varieties  of 61 

description  of 62 


Cane  sugar  group 205 

Caecum,  description,  location,  etc 81 

Capillaries 136 

action  of  fluid  on 137-138 

Cartilage,  description  of 66-67 

Carbo  hydrates 204 

Carbolic  acid,  treatment  of  bodies  poisoned  by 273 

Cava  superior 195 

inferior 199 

Cavity,  abdominal 99 

cerebrospinal 74 

thoracic > 102 

Canal  alimentary,  description  of 74 

cut  of 75 

Cerebrum,  description  of 72 

Cerebellum,  description  of 72 

Cerebral  softening,  treatment  of  cases 278 

Chemistry  of  human  body 201 

Chemical  elements 201 

amount  of 211 

number  of 201 

Chicago  College    of  Physicians   and  Surj^eons  injecting 

formula 334 

Childbirth  cases 298 

treatment  of 294-295 
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Chloral,  poison  cases,  treatment  of 274 

Chondren 210 

Cholera,  Asiatic 314 

description  of 31 5-316 

treatment  of  bodies  dead  of 316-317 

observations  of  Barlow,  Watson,  Pepper,  etc 317-318 

Cincinnati  College  of  Physicians  and  Surgeons  injecting 

formula 343 

Circle  of  Willis 156 

Circulation  of  blood 131 

pulmonary 131-132 

systemic 133-134 

portal 134 

fcjctal 134-135-136 

capillary 136-137-138 

Cleveland  Medical  College  injecting  formula 341 

Coal  gas,  action  of  on  blood 131 

College  of  Physicians  and  Surgeons,  St.  Tenuis,  injecting 

formula 343 

Contagious  diseases 1^97-332 

definition  of 297 

table  of 300 

bacteria  of 300 

description  of 311 

Colon,   ascending Hl-b2 

transverse  82 

descending si^-  83 

blood  supply  of 84 

Cut  throats,  treatment  of 275 


GENERAL  INDEX.  XXIX 

Death,  continued. 

premonitions  of 1 

Hogarth 1 

Hunter 1 

Mozart 1 

Napoleon 2 

Shakespeare 2 

Sir  Walter  Scott 5 

signs  of  impending 5 

carphologia  as  sign  of  impending 5 

action  of  the  voice  in  impending 0 

signs  of  actual  death 10  to  32 

conditions  most  readily  mistaken  for 10 

paleness  of  the  body  in 11 

X  rays  as  test  of 11-  23  24 

injection  of  ammonia  as  test 1 1-10 

decrease  of  occular  tension  in 11 

absence  of  circulation  as  sign 12 

cessation  of  respiration 14 

post  mortem  stainings  as  sign 15 

general  paleness  of  body  as  sign 15 

rigor  mortis  as  sign  of 17  IH  19-20 

temperature  as  sign  of 24  25-26 

changes  in  the  eye  in 26  27 

putrefaction  as  sign  of 28 

string  test  for 29 

feather  test  for 29 

table  of  tests  to  be  applied  by  the  public 29 

table  of  tests  to  be  applied  by  experts 80-31 

Delirium  Tremens,  treatment  of 276 

Deodorant,  definition  of 298 

Descending  Colon 82 

blood  supply  of 84 

Diaphragm 96 

description  of 96-97 

attachments  of 96-97 

openings  of 97 

action  of  as  septum 97 

function  of 97 

use  in  embalming 97-98-99 

putrefaction  of 41 
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Dictionary  of  medical  and  scientific  terms 413-466 

Disinfectants,  definition  of 29H 

Disinfectants,  best  to  use 29H 

Disinfection  of  apparatus 301 

with  Formaldehyde  gas 301  307 

of  small  pox  hospitals 303 

of  the  person 308 

of  the  discharges 308 

of  morgues  and  apartments 309  310 

of  clothing 310 

of  instruments 310 

Dissection  wounds 270,  352-360 

rules  for  treatment 271 

Diphtheria,  description  of 318-319 

treatment  of  bodies  dead  of 320 

bacteria  of 319 

Digitalis,  action  of  on  blood 130 

Discoloration s,  description  of .257-266 

classes  of 258  259  260 

cause  of 258  259-260 

how  to  remove 261  266 

Dropsy,  description  of 287  290 

cases,  treatment  of 289 

Drowning,  action  of  blood  in 131 

treatment  of  cases 281   284 

Duodenum,  description,  length,  coats,  etc 78  79 

blood  sux)ply 84 

cut  of ()5 

Ducts,  description  of 65 
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Embalming',  continiLed. 

abdominal  cavity 218 

abdominal  cavity,  place  of  injectin j^ 221 

cavity,  Hohenschuh's  method 222 

cavity,  Morris  method 222 

arterial  method 223 

conditions  of  body  in 226-228 

selection  of  the  artery  in 228 

brachial  artery  preferred  in 229 

mode  of  injecting" 231 

amount  of  fluid  to  be  used  in 235  236 

effects  of  successful  injecting 233 

method   of  telling   when    sufticient    fluid     lias    been 

used 177,  233 

second  injections  in 234 

after  treatment 237-238 

Needle 231) 

by  whom  discovered 23i)-  244 

Richardson's  eye  process 23i> 

Barnes'  process 243 

Barnes'  needle  process,  description  of iM3,  24() 

first  effects  of  injection 247 

anatomy  of 247-240 

linear  guide 240 

advantages  of 250 

caution  in  using 252 

apparatus 253 

through  left  ventricle 255 

after  treatment 257 

with  post  mortem  examination :li')iy  270 

fluids 341    342  343  344  345 

a  body  dead  of  carbolic  acid  j)()is()n 273 

morphine  poison 273 

strychnia 274 

arsenic  poison 274 

chloral  poison 274 

bichloride  of  mercury  i)()is()n 274 

heart  failure 275 

cut  throats 275 

alcoholism 2r6 

gun  shot  wounds 276 
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ming,  continued. 

>ody  dead  of,  continued, 

railroad  accident 277 

sun  stroke 277 

apoplexy 278 

cerebral  softening 279 

asphyxia 280 

drowning 281 

electric  shock 284 

congestion  of  lungs 284 

pleurisy 285 

dropsy 287 

mother  and  child 291 

peritonitis 293 

puerperal  fever 293 

anthrax 312 

Asiatic  cholera 315 

diphtheria 318 

typhoid  fever 324 

yellow  fever 326 

tuberculosis 328 

pneumonia 330 

;tric  space 101 

titents  of 101 

elas,  description  of 320 

)od  in  bodies  dead  of 321 

;atment  of  bodies  dead  of 321 

rocess 238 

periments  on 240  242 
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Formaldehyde  g'as,  continued, 

experiments  of  Wortmann 305 

formula  of 302 

generator 301 

action  on  pathogenic  bacteria 303 

action- on  putrefactive  bacteria 306 

PcBtal  circulation 134,  291 

Preening,  action  of  on  blood 131 

Funeral,  how  to  conduct 365,  372 

Funeral  director  himself,  requirements  of 361-365 


G 

Gall  bladder,  location  of,  function,  etc 87 

capacity  of 87 

ducts  of 87 

Gases  of  human  body 202 

of  putrefaction 35 

methods  of  removal 219 

Gelatin 210 

Greorgetown  University,  injecting"  formula 343 

Greenish  tinge  of  putrefaction 260 

Gun-shot  wounds,  treatment  of 276 


H 

Hair,  description  of 70 

growth  after  death 70 

Hanneman  Medical  College,  injecting  formula 343 

Hardening  fluids 333-334 

Harvey  Medical  College,  injecting  formula 343 

Heart 105 

position,  anterior  view 106 

position,  posterior  view 107-108 

position,  side  view 109  -110  111 
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Heart,  continued, 

blood  supply  of 114 

valves  of 114-115 

valves,  experiments  oii 115-117 

changes  of  position  after  death 118-121 

failure 275 

death  from,  treatment 275 

Hemorrhage,  death  from,  treatment  of 277 

Homoepathic     Medical    College    of    Missouri,    injecting 

formula 344 

Human  blood 123 

Hypochondriac  spaces,  description  of 100 

right 100 

contents  of 101 

left,  description  of 101 

contents  of 101 

Hypogastric  space 101 

contents  of 101 

Hydrocyanic  Acid,  action  on  blood 131 

Hyoscyamus,  action  of  on  blood 131 

I 

Ileum 79 

description,  coats,  length,  etc 79 

blood  supply  of 84 

Ileo  Caecal  Valve 83 

description,  location,  etc 83 

experiments  of  Senn  on 83 

Indiana  College  of  Physicians  and   Surgeons,   injecting 

formula 341 

Intestines,  small 78 

description   of 78 
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Inguinal  (iliac)  spaces,  right,  left 101 

contents  of 101 

Inorganic  proximate  principals 202-203 

Iowa  State  University,  injecting  formula 341 


Jefferson  Medical  College,  injecting  formula 343 

Jejunum 79 

description,  coats,  length 79 

blood  supply  of 84 


K 

Kentucky  School  of  Medicine,  injecting  formula 341 

Keratin 210 

Kidneys 90 

description  of,   location 90 

borders 91 

relations  of  right  and  left  91-92 

function  of 91 

blood  vessels  of 92 

putrefaction  of 40 


Larg'e  intestines 80 

Lightning  stroke,  cases 284 

Liver,  description  of,  location,  etc 84  85 

ligaments  of 85 

lobes  of 85 

fissures  of 85 

capsule  of 85 

microscopical  appearance  of 80 

blood  vessels  of 80 

function  of h( v  87 

Ligaments,  description  of 60 

Long  Island  Medical  College,  injectin^*^  formula 341 

Louisville  Medical  College,  injecting  formula 341 


XXXVI  GENERAL  INDEX. 

Lumbar  spaces,  right,  left 101 

contents  of 101 

Lungs,  description  of 102-103 

surfaces  and  borders  of 103-104 

structure  of 104 

blood  supply  of 104 

congestion  of 284 

post  mortem  appearances  in 285 

treatment 285 

Lympatics,  description  of 62 

M 

Medical  College  of  Indiana,  injecting  formula  of 341 

Missouri,  injecting  formula  of 342 

Ohio,  injecting  formula  of 343 

Virginia,  injecting  formula  of 344 

Medulla  oblongata,  description  of 73 

Membranes,  arachnoid 73 

mucous,  serous 66 

Mercury,  bichloride,  poison  by 274 

Method  of  telling  when   the  body  has  been   thoroughly 

embalmed 177 

Miasmatic  diseases 297 

definition  of 298 

Micro-organisms,  forms  of 298-299 

Morphine,  action  of  on  blood 131 


GENERAL.  INDEX.  XXXVII 


N 

Nerves,  description  of 65 

Neutral  fatty  acids 206 

Nitre,  action  of  on  blood 130 

O 

CBsophagiis,  description  of 75 

coats  of 75 

blood  supply  of 75,  84 

ligation  of 76 

relations  of 76 

Ohio  Medical  University,  injecting  formula 343 

Omentum,  greater 95 

lesser 96 

Opium,  action  of  on  blood 131 

Organic  non-nitrogenized  principals 204 

nitrogenized  principals 207 

Organs  of  human  body 71-122 

chemicals  which  harden 334  -335 

Ovaries 95 

location 95 

structure 95 


Pancreas H9 

location  of 89 

description,  function,  etc 89 

Pancreatic  duct 89 

Paraglobulin 209 

Peptones 210 

Pericardium 121 

coats  of 121-122 

blood  vessels  of 122 

Peritoneum 95 

description  of 95 

greater  sac 95 

description  of 95 


.^i¥^r  «Kt  *i*5 

^w»tnyt;#vii  ^  915 

P^^.t>wit;j»        f9« 

♦-r^^sktrtumt  ^  ca>¥» fW 

f<-wr7n:ar,  ^l^si^tjriptu^  ^ 74 

P^t<v%jx4uvr^ia.  a6CtU>!i  on  hl/iorf I^ 

fr^^r;^ I<j+-I« 

^^►^^r'.ptUvn  fA I<>l^ltj5 

f im^ttUm  6f l»-»5 

M/yi#l  wpfrljro^. It^ 

r^ 7it7  ^'^ ^^^ 

f^^^f'mf,  tf^Oitm^mt  erf  csL^^e^ 2?5 

Prvmw/mia,  4^mtWm  rA 22iy 

iUn^fcYvptUfn  tA 330 

\ftf^t  m^jfTt^rm  cfmdftUm  of  blood  in 330 

tr<^tnrHmt  fA  body  d«id  of 331-331! 

f V/rtal  ctrcnls^tUm 134 

f V/nt  iw/rUm,  (lincfilontUm 2^^ 

mUininif 25?:< 

wofindA 211 

rn]0^n  for  treatment 270-271 

^'iramination,  embalminjc  in 266 

IV^'^rvative  fluids 336-346 

rjM'miralH  uiwd  a^ 336-337 

ntiiim-pi'tc  fitrenjcth  of 336-337 

Hanta*^ 339 

HauuaVh 339 

ii^u'd  in  medical   coUej^es 340-345 

J Vlnrlpal^  of  w;iHti* 211 

INirrpiral  frver 293 

Irfatment  of  caHeK 294 

tNilmonary  circuh'ition 132 

Piilri'factlon,  an  nlffn  of  death 28 

c«imi*  of 32 

ImcliTla  of 28,  300 

iii-tloii  of  temperature  in 32-83,  47 

In  nir,  water  and  earth 34 

••ITrrtN  of  on  external  tissues  of  the  body 84 


GENERAL  INDEX.  XXXIX 

Putrefaction,  continued, 

gases  of 35 

methods  of  removal 219 

Casper's  experiments 36 

effects  on  the  viscera  and  internal  tissues 37 

table 37 

effects  on  trachea  and  larynx 38 

brain 38-39 

stomach 38 

intestines 39 

spleen 39 

omentum 39 

mesentery 39 

liver 39 

bladder 40-41 

heart  and  lungs 40 

kidneys  and  capsules 40 

a3sophagus 41 

pancreas 41 

diaphragm 41 

large  blood  vessels 41 

uterus 42 

action  on  plethoric  subjects 42 

lean  subjects 42 

infants  and  adults 42 

inference  of  time  of  death  before  it  has  begun 42 

inference  of  time  of  death  after  commencement  of ... .  49 

effects  of  moisture  and  freezing  on 51 

experiments  of  Reese  in 50 

formation  of  adipocere  in 53 

mummification  acting  as  restraint  of 55 

experiments  of  Dervergie 4H-49 

action  of  hermetically  sealed  casket  on 50 

greenish  tinge  of 200 


Q 

Quiz  compends,  on  anatomy 373-392 

embalming 392-406 

disinfection 406-412 


XL.  GENERAL  INDEX. 


R 

Railroad  accidents,  cases,  treatment  of 277 

Rectum,  description  of,  location,  etc 83 

Rigor  mortis,  as  sign  of  death 17-22 

cause  of , 17,  19 

variation  in  time  of  appearance 20-21 

experiments  of  Brown  Sequard 20 

in  Asiatic  cholera 19 

in  sudden  deaths 21,  43 

Round  ligament 94 

Rules  for  the  transportation  of  dead  bodies 346-348 

Rush  Medical  College,  injecting  formula 342 

S 

Saint  Louis  Medical  College,  injecting  formula 342 

St.  Louis  College  of  Physicians  and  Surgeons,  injecting 
formula 342 

Sanitary  science 296 

principles  of 296 

explanatory 297 

Scarlet  fever,  description  of 327 

contagium  of 327 

treatment  of  bodies  dead  of 327-328 

Self-Pronouncing  Dictionary   of  Medical  and  Scientific 
Terms '. ; .  413 

Sigmoid  flexure 82 

description  of,  location,  etc 82-83 

Sinuses 180-181-184 

superior  longitudinal 185-166 

inferior 186 

straight 186 


GENERAL   INDEX.  XL.I 

Small  intestines 78 

Special  cases,  treatment  of 272 

Spinal  Cord,  description  of 73 

Spleen 87 

location  of 87 

description  of,  location,  etc 88 

putrefaction  of 39 

blood  supply  of 88 

Starvation,  action  on  blood 131 

Strangulation,  action  on  blood 131 

Strychnia  poison.. 274 

Stomacb,  description  of 77 

coats  of 77 

cut  of 77 

blood  supply  of 84 

putrefaction  of 38 

location  of 100 

Sulphuric  acid,  action  on  blood 131 

Sunstroke  cases 277 

Supra-renal  capsules 89 

location  of 89 

description  of 89 

blood  supply  of 90 

Subcutaneous  tissue , .  . .  59 

Syncope,  as  mode  of  death 8 

Synovial  membranes,  description  of 63 

Systemic  circulation 133 


T 

Temperature,  as  sign  of  death 24-26 

tables  of 47 

Tissues,  division  of 57 

and  organs  of  human  body 332 

Thorax,  contents  of 57 

Thoracic  cavity,  boundaries  of 102 


XLTI  GENERAL   INDEX. 

Transportation,  continued, 

preparation  of  the  box 350 

rules  for 346 

Transverse  colon,  description  of 82 

blood  supply  of 84 

Treatment  of  special  cases . . .  > S72 

Tuberculosis,  description  of 328 

causes  of 328 

treatment  of  bodies  dead  of 329 

germs  of 328 

Typhoid  fever,  description  of * 324 

treatment  of  bodies  dead  of 325 

bacteria  of 324 

Typhus  fever,  description  of 325 

post  mortem  conditions  of 325 

treatment  of  bodies  dead  of 326 

U 

University  of  Buffalo,  injecting^  formula 341 

of  Michigan,  injecting  formula 342 

of  Marj'land,  injecting  formula 342 

of  New  York,  injecting  formula 343 

of  Pennsylvania,  injecting  formula 344 

of  Tennessee,  injecting  formula 344 

Umbilical  space,  contents  of 101 

Ureter,  length  of 92 

function,  coats,  etc 92 

relations  of  right,  left 92 

Uterus 93 

location  of 94 

ligaments  of 94 

structure  of 94 

putrefaction  of 42 


GENERAL   INDEX.  XLIII 

Valve,  continited. 

tricuspid 115 

in  veins 195 

pyloric 78 

Vein  or  veins 179 

description  of 64-65,  179 

divisions  of 179 

superficial 180 

deep 180 

of  head  and  neck 181 

facial 182 

internal  maxillary 182 

supraorbital 1H2- 183 

angular 183 

temporal 183 

tempero  maxillary 183 

posterior  auricular 183 

occipital 184 

of  the  interior  of  the  skull 184  185 

jugular 187 

anterior 187 

posterior 187 

internal 188-190 

external 187 

of  the  arm  and  upper  extremities,  description  of . .  . .   190 

anterior  ulnar 190 

posterior  ulnar 191 

common  ulnar 191 

radial 191 

basilic 191 

median  cephalic 192 

median  basilic 192 

cephalic 192 

median 192 

axillary 193 


XLIV  GENERAL  INDEX. 

Vein  or  veins,  continued. 

external  or  short  saphenous 196 

external  and  internal  plantar 196 

posterior  tibial 196 

popliteal 197 

femoral Iii7-198 

external  iliac 198 

internal  iliac 198 

common  iliacs 198-199 

relations  of 199 

inferior  vena  cava 199-200 

spinal 200 

portal 134,  200 

Ventricles,  right,  left 113-114 

how  to  inject  left 256 

Viscera,  description  of 71 

of  thorax 71 

of  abdomen 71 

Venous  congestion 259 


W 

Willis,  circle  of 1 56 

Winslow,  foramen  of 96 


CHAPTER  I, 


Deaths  Its  Phenomenal  Modes,  Signs  and 
Premonitions. 


Premonitions. 

Bie  masterful  painting  of  Hog-arth,  "The  End  of  All 
TtSBpi,"^  was  begun  by  the  great  artist  with  the  belief  that  it 
would  be  his  last.  He  labored  on  it  with  unusual  assiduity, 
kariag  he  would  die  before  it  was  finished.  When  at  last  the 
final  stroke  of  the  artist's  brush  had  been  applied,  he  gazed 
intently  for  a  time  on  his  mind's  creation,  then  rising  from 
Itisseat  he  seized  his  palette,  broke  it  in  pieces  and  said,  "I 
have  finished." 

Soon  after  he  died.  Thus  his  presentiment  that  the  end 
soon  come  was  fulfilled.  "Requiem,"  that  beautiful 
by  Mozart,  was  composed  under  the  conviction  that  it 
be  for  himself,  and  when  soon  after  it  had  been  finished 
of  death  drew  nigh  and  life  was  flitting  fast,  he 
jse  around  him  for  the  score,  and  on  it  being  brought 
bedside  he  smiled;  and  musing  over  it  said:  "Did  I 
lell  you  truly  that  it  was  for  mj-self  I  composed  this 
I  chant  "r  " 
til  many  the  first  symjitom  of  approaching  death  is  the 
presentiment  that  they  are  about  to  die.  The  great 
0r.  John  Hunter,  who  was  al.so  one  of  the  greatest 
ss  oi  his  day,  intimated  on  leaving-  home  that  if  a 
OB  ^^b  awaited  him  at  the  hospital  took  an  angry 
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turn  it  would  cause  his  death.  A  colleague  gave  him  the  lie; 
the  coarse  word  verified  the  prophecy  and  he  expired  in  an 
adjoining  room  almost  immediately  afterward.  Often  we 
feel  within  ourselves  we  cannot  live,  the  nerves  communicate 
the  thoughts  to  the  brain  from  the  weakened  vital  centers 
and  in  many  instances  it  soon  becomes  a  reality.  The  pre- 
monitions of  death  were  fully  observ^ed  by  Shakespeare. 
Gossiping  Dame  Quickly  informs  us  Falstaff  fumbled  with 
the  bed  clothes.  I  have  observed  this  sign  among  many 
others  in  those  who  are  in  the  throes  of  death.  The  patient 
picking  at  the  bed  clothes  around  her,  tossing  them  from  the 
wearied  and  weakened  frame,  as  though  even  these  protect- 
ing coverings  would  soon  no  longer  be  required,  and  as  life's 
candle  was  rapidly  burning  lower  she  began  to  **pick  at  the 
flowers,"  musing  and  murmuring  in  indistinct  tones;  soon  the 
voice  began  to  sound  husky,  the  Pomum  Adami  moved  up 
and  down  as  though  keeping  time  with  the  pulse  waves  which 
were  getting  weaker  and  weaker,  slowly  carrying  the  soul  to 
its  rest.  Many  persons,  especially  those  who  have  been  ill 
with  typhoid  fever,  have  no  wish  to  recover :  this  is  often 
one  of  the  premonitory  signs  of  ai)proaching  death.  They 
lose  interest  in  the  things  which  most  concerned  them  during 
life  and  health,  although  with  many  in  the  last  moments  of 
death  their  minds  revert  back  to  the  scenes  of  their  childhood 
or  to  some  of  their  j^reatest  achievements.  Thus  the  great 
Napoleon  fought  again  another  battle;  was  he  at  Austerlitz? 
was  he  in  Egypt?  or  was  it  his  Waterloo y  His  last  words, 
**  Tete  (I  annrr,"  were  characteristic.  AVhile  the  ship  was 
sinking  he  was  at  last  again  with  his  army:  possibly  he  could 
hear  the  martial  sounds  of  fife  and  drum,  the  roar  of  cannon, 
the  thundering  volleys  of  musketry,  the  ai)})eals  of  the  dying 
and  the  shouts  of  the  brave.  All  of  that  once  magnificent 
army  was  around  him  again;  they  swept  like  a  tornado  all 
before  them;  he  was  leading  them  onward  and  with  each  ad- 
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vancement  they  were  sweeping  down  thousands  of  the  enemy; 
they  were  repulsed  but  only  for  a  moment,  then  onward  again 
with  that  awful  charge,  fifty  thousand  rifles  crash,  the  sound 
is  almost  deafening  and  when  the  smoke  Clears  away  thou- 
sands of  human  dead  are  strewn  upon  the  ground,  never  to 
rise  again.  The  shouts  of  victory  pierce  the  air  and  as  the 
echo  dies  in  the  distance,  all  is  darkness  forever.  Amid 
these  imaginations  the  great  leader  took  his  leave. 

Ingersol  in  his  tribute  to  his  dead  brother,  Ebon  C,  said: 
**He  who  sleeps  here,  when  dying,  mistaking  the  approach  of 
death  for  the  return  of  health,  whispered  with  his  latest 
breath,  *I  am  better  now.'"  The  grasp  of  death,  as  it  were, 
relaxes  its  tightening  grip  on  us  for  a  moment — one  feels 
** the  fever  is  going  now,"  or  **I  am  better  now,"  or  in  the 
last  moments  when  the  nerves  begin  to  lose  their  powers  of 
perception  and  conduction  as  the  darkness  of  death  comes 
over  one,  they  are  liable  to  cry  out  in  their  last  words  like 
Goethe,  who  experiencing  the  loss  of  power  in  his  optic 
nerves,  said,  **Let  the  light  enter."  Some,  after  the  dark- 
ness of  death  begins  to  come  over  them,  are  suddenly  aroused 
by  sudden  flashes  of  light.  Or  they  may  inform  those  around 
them  that  they  hear  **  sweet  strains  of  music."  These  **  light- 
ning flashes"  are  familiar  to  every  experienced  physician,^ 
they  are  all  premonitory  symptoms  of  approaching  death. 
Or  in  some  patients  during  these  flashes  numerous  small  col- 
ored specks  will  float  before  the  vision  (rausca?  volitantes). 
These  are  often  a  slight  annoyance  to  the  patient,  who  soon 
sees  nothing  but  oblivion,  and  is  ushered  forever  into  eternity. 
The  words  ** death  agony"  oftentimes  convey  a  meaning  of 
intense  repugnancy.  It  is  because  in  a  certain  proportion  of 
cases  dissolution  is  accompanied  by  visible  spasms  and  dis- 
tortions of  the  countenance.  Yet  it  is  as  nearly  certain  as 
anything  can  be  that  these  distortions  of  the  facial  muscles 
are  not  only  painless,  but  take  place  unconsciousl3\     This 
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may  be  said  to  be  true  in  almost  every  case  excepting  those 
who  die  from  the  influence  of  some  irritant  poison,  and  then 
the  death  spasm  or  death  agony  is  certainly  experienced  by 
those  who  are  so  unfortunate  as  to  die  by  these  methods. 
This  distortion  of  the  face  and  countenance  may  be  likened 
to  the  sudden  flickerings  in  the  dying  flame  of  a  candle,  or 
the  irregular  motions  in  the  wheel  of  an  engine  whose  steam 
is  being  gradually  withdrawn.  Oftentimes  a  comatose  or 
semi-comatose  condition  supervenes  before  death.  In  such  a 
case  it  is  evident  that  more  or  less  unconsciousness  and  no 
knowledge  to  the  sutferer  of  his  approaching  death  is  known 
to  him.  People  who  have  been  almost  drowned,  and  who 
have  been  resuscitated,  tell  almost  a  similar  story  of  the  con- 
ditions through  which  they  passed  previous  to  the  loss  of 
consciousness.  After  a  few  moments  of  j)ainful  struggling 
which  was  accompanied  b}^  the  greatest  of  fear  and  anxiety, 
during  which  it  seemed  as  though  their  entire  life  was  spread 
out  before  them,  there  was  suddenly  a  few  tlashesof  light  before 
the  eyes  and  then  a  slate  of  trancjuility  followed.  They  see 
visions  of  green  fields.  It  is  remarkable  that  nearly  every 
person  who  has  i)assed  through  this  condition,  or  death  by 
drowning,  refers  to  seeing  green  lield.s.  In  some  cases  they 
hear  sweet  strains  of  music,  and  are  .so  far  from  being 
miserable  that  they  experience  a  degree  of  ease  and  comfort 
of  mind  and  body  which  is  delightful.  Attempts  to  resusci- 
tate those  who  are  apparently  (In)wned,  or  who  are  in  the 
third  stages  of  narcotism,  will  prove  dithciilt  at  times  on 
account  of  the  resuscitated  ]>erson  protesting  energetically 
against  being  brought  V)ack  to  life.  After  they  have  been 
fully  restored  they  tell  us  that  the  restoration  was  accom- 
panied by  physical  pain  and  acute  mental  misery.  I  have 
resuscitated  many  persons  who  were  under  the  toxic  influence 
of  morphia,  and  in  nearly-  every  instance  after  restoring  my 
patient  they  said  that  they  passed  throuj^h  more  misery  in 
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the  few  minutes  or  hours  precediDg*  their  restoration  than 
they  had  experienced  in  their  entire  life.  Death  as  a  rule  is 
by  no  means  a  painless  process,  although  in  many  cases  it  is 
actually  devoid  of  any  physical  suffering.  The  famous  Dr. 
CuUen  on  his  death  bed  faintly  intimated  to  a  friend,  **I  wish 
I  had  the  power  of  writing,  for  then  I  would  describe  to  you 
how  pleasant  a  thing  it  is  to  die."  Sir  Walter  Scott  in  his 
last  moment  exclaimed,  **I  feel  as  if  I  were  to  be  myself 
again."  Divine  nature,  I  believe,  intended  that  we  should  go 
out  of  the  world  as  unconsciously  as  we  came  into  it. 

Signs  of  Impending  Death. 

The  signs  of  impending  death  are  many  and  various.  In 
no  two  instances  can  they  be  said  to  be  alike;  yet  several  of 
these  signs  are  common  to  every  case.  They,  of  course,  have 
not  the  positiveness  of  the  signs  of  real  death,  but  are  suffi- 
cient to  guide  us  in  forming  an  opinion  as  to  the  approach  of 
death  in  the  afflicted.  From  a  large  number  of  statistics  it  is 
well  settled  that  the  least  mortality  is  during  the  hours 
from  eleven  o'clock  A.  M.  to  two  o'clock  P.  M.,  and  the 
greatest  mortality  is  in  the  early  morning  hours  from  three 
to  six.  These  signs  of  impending  death  have  been  recorded 
by  many  writers,  scientific  and  otherwise.  Shakespeare,  in 
the  account  of  the  death  of  Palstaff,  referred  to  his  nose: 
**His  nose  was  as  sharp  as  a  pen."  The  coldness  of  the  feet 
gradually  extending  upward,  the  picking  at  the  bed  clothes 
(carphologia),  and  the  playing  with  flowers,  this  latter  sign 
showing  the  weak  and  puerile  state  into  which  the  once  acute 
mind  had  fallen.  In  those  about  to  die  speech  grows  thick 
and  labored;  the  hands  feel  cold  and  clammy,  and  if  they  are 
raised  they  fall  instantly.  Listening  one  hears  the  difficult 
respiration  caused  by  insufficient  aeration  of  the  blood.  The 
loses  its  power  to  propel  the  blood  into  the  extremities, 


8  THE  ART  AND. SCIENCE  OF   EMBALMING. 

regained  consciousness,  only  to  die  immediately  afterwards. 
I  never  believe  in  touching  the  body  with  the  knife  until  one 
has  brought  into  play  all  of  the  various  tests  or  has  observed 
all  of  the  phenomena  attending  real  death. 

Modes  of  Death. 

The  expert  when  summoned  to  inspect  a  body  supposed 
to  be  dead,  or  found  under  suspicious  circumstances,  has  no 
easy  task  before  him.  He  should  first  determine  the  fact  of 
death;  second,  the  known  or  unknown  cause  of  the  death; 
thirds  the  time  which  has  elapsed  since  the  death,  dmA^  fourth, 
the  actual  mode  of  the  death.  Life  according  to  some  writers 
is  situated  in  one  of  three  great  centers, — the  heart,  the  brain 
or  the  lungs.  I  cannot  agree  with  the  weight  of  authority  on 
this  point.  I  rather  incline  to  the  belief  that  life  is  situated 
in  each  individual  cell.  Ever}'  molecule  of  protoplasm  has 
its  being,  its  life.  This  conglomeration  of  cells  is  connected 
together  into  one  mass  b}'^  the  great  sympathetic,  the  motor 
and  sensory  nerves.  The  higher  nature  touches  them  all  and 
life  is  the  result.  The  actual  departure  of  life  from  the  body 
may  be  said  to  occur  under  one  of  three  forms:  Death  by  fail- 
ure of  the  heart's  action  (syncope);  by  failure  of  the  re^spirn- 
tonj  organs,  the  lungs  (apnoea),  or  failure  of  the  functions  of 
the  brain  (coma).  It  is  only  reasonable  to  state  that  the  fail- 
ure of  any  one  of  these  great  life  centers  will  immediately 
cause  a  cessation  of  vital  functions  in  the  other. 

Death  by  Syncope. — The  heart's  action  may  be  arrested 
either  by  a  deficient  nerve  sup])ly,  a  deficient  supply  of 
blood,  (anemia),  or  by  a  defective  quality  of  the  blood,  or 
through  the  loss  of  heart  power,  such  as  would  be  caused 
by  sudden  shocks  and  blows  upon  the  epigastrium,  or  through 
a  flabby  or  degenerated  condition  of  the  muscular  struc- 
ture of  the  organ  itself.     Life  may  be  terminated  by  sudden 
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hemorrbafSfe  or,  as  is  the  case  in  chloroform  narcotism,  the 
left  side  of  the  heart  will  empty  itself,  as  will  also  the  arter- 
ies, and  the  blood  will  congest  in  the  veins  of  the  body. 
Thus  the  patient  actually  dies  by  aenemia  or  bleeds  to  death 
as  it  were  in  his  own  vessels. 

Death  by  Como. — The  brain  centers  are  usually  those 
first  incapacitated.  The  power  of  the  brain  may  become  sus- 
pended either  through  the  result  of  injury  or  disease,  produc- 
ing* unconsciousness.  Following  the  suspended  functions  of 
the  brain  the  respiratory  apparatus  is  weakened  as  is  evi- 
denced by  the  slow  stertorous  and  irregular  breathing,  which 
finally  just  preceding  the  death  becomes  rapid,  feeble  and 
irregular.  As  soon  as  the  Medulla  loses  power  the  respira- 
tory centers  fail  and  breathing  ceases  altogether.  The  heart 
thus  deprived  of  its  normal  stimulant,  arterial  blood,  soon 
ceases  its  beating  and  death  is  the  result.  In  apoplexy  we 
have  an  example  of  a  natural  death  by  como.  The  blood 
escaping  from  the  ruptured  vessels  compresses  the  brain  and 
unconsciousness  supervenes.  Injury  to  the  skull  such  as 
fractures  involving  the  inner  table  would  be  an  example  of 
an  unnatural  death  by  como,  while  in  a  case  of  narcotic 
poisoning  such  as  caused  by  morphia  we  have  the  brain 
centers  destroyed  by  the  action  of  the  drug  on  the  nervous 
system  without  any  compression  from  a  mechanical  stand- 
point. 

Death  by  Apnoea — Asphyxia. — Asphyxia  is  that  con- 
dition found  in  all  those  cases  strangled,  smothered  or 
drowned,  or  who  die  from  the  influence  of  poisonous  gases 
such  as  methane  gas  in  coal  mines,  charcoal  gas,  carbon- 
monoxide,  etc.  Breathing  is  either  arrested  by  paralysis  of 
the  respiratory  muscles  or  by  mechanical  pressure  on  the 
oat  and  thorax.  In  all  these  modes  of  death  the  respira- 
uatus  fails  first.     The  heart  continues  to  beat,  thus 
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congesting"  the  large  veins  of  the  head,  neck  and  lungs. 
Thus  in  many  of  these  cases  if  we  get  to  them  soon  enough 
life  may  be  restored  by  artificial  respiration  and  relieving  the 
congestion.  In  asphyxia  from  hanging  the  warmth  of  the 
body  is  usually  preserved  longer  than  under  common  circum- 
stances, i.  e.,  from  twelve  to  fifteen  hours,  before  which 
period  rigidity  is  seldom  complete.  The  blood  of  the  asphyx- 
iated subject  resists  slow  combustion  and  putrefaction,  and 
many  of  these  cases  of  asphyxia  will  preserve  several  days 
without  showing  the  least  sign  of  decomposition.  In  the 
case  of  the  Smith  family  at  North  Indianapolis,  three  were 
asphyxiated  in  a  room  by  means  of  natural  gas.  Suspicions 
pointed  to  murder  and  an  investigation  was  held.  The  bod- 
ies were  opened  and  the  stomach  and  contents  subjected  to  a 
chemical  examination  for  poisons.  This  examination,  how- 
ever, proved  negative,  but  an  examination  of  the  bodies  made 
two  weeks  afterwards  showed  them  to  be  in  an  excellent 
state  of  ]:)reservation.  No  means  whatever  were  ai)plied  to 
prevent  these  bodies  from  undergoing  a  rapid  dissolution. 

The  blood  in  the  asphyxiated  subject  remains  a  bright 
scarlet. 

Signs  of  Actual  Death. 

The  cessation  of  life  is  always  followed  by  certain 
changes  in  the  body  denoting  the  return  of  its  elements  to 
those  of  the  outer  world.  The  changes  which  tend  to  occur 
in  all  individuals  after  death,  for  the  most  part  are  regular  in 
appearance,  one  followinj^  upon  another  until  the  body  has 
been  entirely  reduced  to  the  dust  from  which  it  came.  These 
changes  which  occur  in  the  dead  body  have  been  termed 
** signs  of  death." 

The  conditions  most  readil}'  mistaken  for  actual  death 
are  syncope,  apoplexy,  catalepsy  and  asi)hyxia.  Many 
learned  articles  have  been  written  on  the  subject  of  a  posi- 
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live  sign  of  death,  but  they  have  all  been  proven  negative 
when  it  came  to  giving  a  positive  sign  which  would  be  suffi- 
cient to  distinguish  between  cases  of  suspended  animation 
and  actual  death.  In  the  past  year  (1897)  the  scientist  has 
undertaken  a  new  method  of  ascertaining  the  existence  of 
real  or  apparent  death  by  the  use  of  the  Roentgen  (X)  rays. 
The  temperature  sign  and  the  decrease  of  occular  tension 
have  also  received  support  and  consideration  from  the  very 
highest  of  medical  investigators.  The  injection  of  a  solution 
of  ammonia  beneath  the  subcutaneous  layer  of  the  skin  as  a 
means  of  certifying  real  or  apparent- death  has  also  received 
favorable  comment  by  many  of  the  medical  profession.  With 
all  these  methods  in  addition  to  those  formerly  employed  by 
the  profession,  it  will  be  seen  that  we  are  rapidly  approach- 
ing the  time  when  we  will  be  able  to  prove  the  existence  of 
real  or  apparent  death  in  a  few  moments.  Information  of  a 
great  deal  of  value  may  be  obtained  by  the  merely  superficial 
examination  of  the  body.  The  facial  expression  (facia  hypo- 
<rates)  and  the  complete  cessation  of  all  ceusorial  and  intel- 
lectual faculties,  together  with  the  complete  absence  of 
muscular  motion,  will  at  times  cause  a  hastj^  decision,  as  will 
also  the  presence  of  wounds  which  have  severed  large  vessels, 
or  injuries  to  the  skull  which  have  resulted  in  fractures  of  a 
<:ompound  variety.  The  general  paleness  or  pallor  of  the 
iBvhole  body,  except  in  those  of  florid  complexions,  will  also 
present  itself  for  immediate  consideration. 

The  undertaker  when  he  is  called  upon  to  care  for  a 
"body,  should  he  find  the  relatives  in  doubt  as  to  whether  the 
person  was  really  dead,  should  proceed  to  help  them  reach  a 
<:orrect  opinion  by  applying  one  or  all  of  the  various  tests 
which  have  thus  far  been  advanced  as  favorable  signs  of 
<leath.  He  need  not  follow  any  particular  order,  but  in  most 
cases  the  investigator  begins  his  examination  by  applying 
the  test  which  in  his  mind  is  the  best,  and   after  reading 
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authorities  on  this  subject  the  reader  should  use  his  owa 
judgment  and  proceed  with  the  investigation. 

After  making  the  usual  objective  examination  of  the 
body,  he  should  begin  the  search  for  more  positive  informa- 
tion. 

Absence  of  Circulation. — This  is  one  of  the  most  posi- 
tive signs  of  death,  and,  when  actually  demonstrated,  further 
investigation  is  unnecessary.  The  mere  fact  that  the  pulse 
is  absent  is  no  criterion  that  the  heart  is  inactive.  Careful 
examination  over  the  pericardial  region  will  give  us  informa- 
tion as  to  whether  there  are  any  heart  sounds;  if  these  be 
absent  and  there  is  no  perceptible  pulse,  it  is  a  very  good 
sign  that  the  death  is  real;  yet  we  cannot  accept  this  as  a 
positive  sign,  for  the  reports  of  Col.  Townsend,  Col.  Medley^ 
and  others,  who  claim  to  have  witnessed  the  burial  of  certain 
Hindoo  fakirs  that  were  afterwards  taken  up  and  resusci- 
tated (although  complete  and  accurate  information  on  this 
subject  is  wanting),  we  cannot  say  that  cessation  of  the  cir- 
culation is  a  positive  sign  of  death.  The  fakirs  that  the 
above  named  gentlemen  had  the  pleasure  of  seeing,  entered 
into  a  state  re.sembling  hibernation,  during  which  condition 
it  IS  reported  that  neither  respiration,  pulse  beat  or  heart 
sounds  could  be  detected.  It  has  been  suggested  by  good 
authority  that  a  needle  passed  into  the  third  or  fourth  costal 
space,  near  the  sternum  (breast  bone),  will  cause  heart  move- 
ments if  life  be  present,  which  can  be  seen  by  the  movement 
of  the  needle.  The  introduction  of  a  tine  needle,  which  is 
thoroughly  aseptic,  into  the  fibers  of  the  heart  would  not 
cause  much  trouble,  but  should  never  be  attempted  only  as  a 
last  resort  and  then  in  the  hands  of  an  expert.  If  a  needle  is 
introduced  into  the  tissues  of  a  dead  body  and  after  a  few 
minutes  withdrawn,  it  will  show  no  marks  of  corrosion  or 
rust,  but  should  the  body  be  alive  the  needle,  a  short  time 
after  removal,  will  show  sij^^ns  of  rust;  as  it  com^s  in  contact 
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•with  the  blood  caused  by  the  rupture  of  the  capillary  circula- 
tion, while  in  the  dead  body  no  circulation  exists.  This, 
however,  is  not  positive  as  the  needle  might  penetrate  a  vein 
which  contains  blood  in  the  dead  body  and  then  after  a  short 
time  the  needle  will  rust  just  the  same  as  if  it  had  been  intro- 
duced into  a  live  person. 

One  of  the  best  tests  to  be  applied  in  order  to  discover 
the  existence  or  absence  of  circulation  is  to  cause  pressure  to 
be  made  over  the  superficial  veins  of  the  fore-arm  or  the 
ankle.  If  circulation  exists  the  veins  on  the  distal  side  of 
the  ligature,  or  other  means  of  making  the  pressure,  will  fill 
up  gradually  and  will  become  quite  prominent,  but  if  no  cir- 
culation exists,  no  perceptible  change  will  occur.  In  apply- 
ing this  test,  the  ligature  should  only  be  applied  tight  enough 
to  shut  off  the  venous  circulation  and  should  not  be  of  suf- 
ficient strength  to  cut  off  the  circulation  through  the  radial 
or  ulnar  arteries  if  the  arm  be  used,  or  the  tibials  if  the  ankle 
is  the  location  of  the  investigation.  This  test  should  be  ap- 
plied with  care  and  cannot  be  used  with  any  degree  of 
certainty  only  after  the  lapse  of  several  hours.  The  blood 
after  death  tends  to  leave  the  arteries  and  escai)e  into  the 
veins;  this  usually  begins  at  the  time  dissolution  occurs  and 
the  arterial  system  may  empty  itself  in  less  than  thirty 
minutes  after  death, even  before  death  in  chloroform  narcosis, 
and  it  may  be  hours  or  even  days  before  the  i)rocess  is  com- 
plete. In  the  majority  of  cases  the  blood  has  passed  from 
the  arteries  into  the  veins  in  about  five  and  a  half  hours  after 
death.  Thus  if  a  ligature  was  applied  two  hours  after  sup- 
posed death  the  veins  might  fill  u])  on  the  distal  side  of  the 
ligature  and  might  lead  one  to  suppose  that  circulation  .still 
existed,  while  it  would  onl}'  be  the  escape  of  the  blood  from 
the  arteries  into  the  veins.  I  rather  believe,  although  it  has 
never  to  my  knowledge  been  suggested  or  applied,  that  this 
test  should   be  made  by  tying  the  ligature  tight  enough  to 
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prevent  circulation  either  through  the  arteries  or  veins,  and 
instead  of  observing"  the  distal  portion  of  the  hand  or  arm 
the  part  just  above  the  ligature  and  towards  the  heart  should 
be  the  field  of  investigation.  If  circulation  exists  at  all  it 
will  manifest  itself  by  causing  a  distension  of  the  blood  ves- 
sels, redness  and  swelling  on  the  side  of  the  ligature  next 
the  heart,  and  if  it  does  not  exist  and  the  subject  is  really- 
dead,  then  no  perceptible  change  will  occur,  only  another 
good  sign  of  death,  corroborative  of  the  first,  which  will  be 
seen  in  the  loss  of  elasticity  in  the  skin  and  the  marks  made 
by  the  ligature  will  remain  many  hours  after  it  has  been  re- 
moved. This  can  never  occur  in  any  live  person,  even  in  cases 
of  General  Anarsaca  (Dropsy),  the  capillary  circulation  will 
be  sufficient  to  cause  a  change  denoting  the  existence  of 
circulation. 

Cessation  of  the  Respiration. — This  has  been  urged  by 
some  as  a  positive  sign  of  death.  The  respiratory  function 
may  be  reduced  to  so  low  an  ebb  by  the  action  of  narcotic 
poisons,  that  it  is  next  to  impossible  to  detect  its  presence. 
Some  of  the  tests  applied  are  the  following:  Holding  a 
feather  to  the  nostrils  and  observing  whether  it  moves  or  is 
disturbed  by  the  current  of  air  that  might  be  escaping  from 
the  lungs;  i)lacing  a  mirror  over  the  mouth  and  nose  and 
noticing  whether  there  appears  any  moisture  from  the  action 
of  expired  air,  is  also  employed  to  detect  the  presence  or 
absence  of  breathing.  The  direct  examination  by  aid  of  the 
stethoscoi)e  should  complete  the  examination.  All  other 
methods  which  have  been  advanced  are  less  important  than 
the  above  and  are  useless  if  wo  use  the  tests  just  given. 

Physical  and  Chemical  Changes. — After  death  the 
blood  begins  to  leave  the  arteries  and  enter  the  veins,  these 
becoming  tilled  to  distention,  and  the  conse(iuent  early  ap- 
l)earance  of  decomposition  in  the  blood  causes  the  blood  to 
gravitate  through  the  walls  of  the  blood  vessels  and  pene- 
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trate  to  the  dependent  parts  of  the  body;  this  gives  rise  to  a 
peculiar  dark  venous  discoloration,  which  is  known  as  **post 
mortem  discoloration'*  and  is  a  very  good  sign  of  death. 
But  since  these  dark  venous  congested  spots  have  appeared 
on  the  dependent  parts  of  those  who  have  suffered  from  some 
long  continued  illness,  and  are  practically  identical  with  the 
hypostasis  caused  by  venous  congestion  and  post  mortem 
staining,  it  cannot  be  accepted  as  a  positive  sign  of  death. 
While  post  mortem  discoloration  is  making  its  appearance  in 
the  body,  certain  other  and  no  less  important  signs  of  death 
are  making  their  appearance  on  the  ventral  and  uppermost 
surfaces  of  the  body.  This  is  particularly  noticeable  along 
the  course  of  the  large  veins,  such  as  the  femoral,  basilic,  or 
jugulars,  and  in  some  cases  the  frontal  over  the  forehead. 
The  blood,  which  has  become  fluid  through  the  process  of 
decomposition,  percolates  through  the  vessel  walls,  while 
the  gaseous  elements  of  that  medium  escape  towards  the  sur- 
face. As  the  haimaglobin,  the  coloring  matter  of  the  blood, 
and  the  oxygen,  its  gaseous  element,  are  closely  assimilated 
with  each  other,  when  decomposition  begins  in  the  blood  this 
gas  escapes  along  the  course  of  the  veins  and,  carrying  the 
coloring  matter  with  it,  gives  rise  to  a  peculiar  reddish  or 
purplish  staining  known  as  "post  mortem  staining.''  This 
sign,  then,  like  that  of  post  mortem  discoloration,  may  be 
accepted  as  one  of  the  numerous  signs  certifying  death. 
These  latter  stainings  may  also  appear  in  certain  diseased 
conditions  during  life,  and,  like  the  other  signs  above  given, 
cannot  be  accepted  as  positive. 

Changes  in  the  Skin. — As  soon  as  the  vital  function  of 
life  has  ceased,  the  surface  of  the  entire  body  becomes  pale 
and  of  an  ashen  hue.  This  is  due  partly  to  the  settling  of  the 
blood  in  the  deeper  parts,  and  also  by  the  putrefactive 
changes  occurring  in  the  cellular  part  of  the  skin.  When  the 
skin  of  a  dead  ])erson  is  caught  up  between  the  fingers  and 
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muscles  of  tbe  lower  jaw  and  the  flexor  muscles  of  the  ex- 
tremities. Cases  are  recorded  by  Barlow  and  Pepper  where 
in  the  case  of  a  body  dead  of  Asiatic  Cholera  it  was  seen  to 
draw  up  or  contract  the  muscles  of  one  side  and  in  one  in- 
stance a  case  is  reported  to  have  completely  turned  on  its 
aide,  although  it  was  proven  to  be  a  case  of  real  death,  and 
the  muscles  were  contracting  only  through  the  changes, 
chemical  and  otherwise,  occuring  in  the  muscles. 


iir  nohtrlla:  th«  iwcond 
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Bigor  Mortis,  Post  Mortem  Blgridity,  Cadaveric  Ri- 
gidity.—  By  the  above  terms  is  meant  that  phenomena  which 
takes  place  after  death,  commonly  known  as  stiffening  of  the 
body. 

Cause. — As  soon  as  a  body  dies  certain  changes  begin  to 
manifest  themselves  in  the  tissue  entering  into  its  composi- 
tion. The  blood  leaves  the  arteries  and  escapes  into  the 
capillaries  and  veins,  thus  congesting  those  vessels.  The 
blood  then,  is  the  first  of  the  fluids  to  undergo  a  change 
caused  by  death;  the  haemoglobin  escapes  from  the  red  blood 
corpuscles,  becomes  dissolved  in  the  liquor  sanguinis  and  es- 
capes into  the  surrounding  tissue.  The  cause  of  this  escape 
of  haemoglobin  is  due  partly  to  oxidation,  and,  second,  to  the 
putrefactive  changes  in  the  blood  itself,  the  haemoglobin  es- 
caping from  the  corpuscles  during  this  change.  The  copuscles 
first  lose  their  circular  disc  shape  arrangement  and  become 
stellular  in  appearance,  soon  after  becoming  granular,  and 
finally  being  dissolved  entirely.  Before  this  change  in  the 
blood  is  completed,  a  chemical  change  is  taking  place  in  the 
myosin  of  muscle  and  the  protoplasm  of  the  tissues.  The 
cause  of  this  change  in  the  muscle  plasma  is  not  very  well 
understood,  on  account  of  the  chemical  changes  which  take 
place  so  early  after  death.  Just  as  soon  as  the  myosin  of  the 
muscles  and  the  protoplasm  of  the  cells  become  granular  or 
coagulated,  the  muscular  tissues  wherein  it  first  begins, takes 
on  a  peculiar  rigidity  or  stiffening,  which  soon  spreads  to  the 
muscles  of  the  whole  body,  causing  the  condition  knowm  as 
** rigor  mortis.''  As  soon  as  this  coagulation  takes  place 
chemical  changes  make  their  appearance,  a  free  acid  is  de- 
veloped, which  upon  analysis  proves  to  be  sarcolactic  acid, 
at  the  same  time  a  large  amount  of  carbonic  acid  gas  is  lib- 
erated from  the  tissues. 

During  the  existence  of  rigor  mortis  in  the  dead  body  — 

**-»niical  re-action  of  the  muscle  juice  is  acid,  i.  e.,  red- 
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dens  litmus  paper — but  as  soon  as  it  passes  off  it  is  alkaline 
—  turns  litmus  paper  blue.  Thus  if  a  body  was  found  and  it 
was  a  matter  of  doubt  as  to  whether  the  rigor  mortis  had 
appeared  or  passed  off,  the  chemical  analysis  would  settle 
the  question. 

Variations  in  Time  of  Appearance,  Duration,  Etc — It 
is  impossible  to  state  the  time  of  appearance  of  rigor  mortis 
in  any  given  case.  It  may  come  on  a  few  moments  after 
death  or  be  delayed  for  twenty  hours,  or  even  longer.  This 
variation  is  largely  due  to  the  condition  of  the  muscular  sys- 
tem at  the  time,  and  also  the  physical  condition  of  the 
subiect.  To  illustrate  this  point,  I  will  refer  to  the  experi- 
ments of  Brown  Sequard,  whose  observations  developed  the 
following  facts:  First,  that  people  who  die  in  perfect 
health,  such  as  die  suddenlj^  from  accident  or  in  decapitated 
criminals,  the  rigor  mortis  does  not  make  its  appearance  for 
several  hours  —  ten  to  twelve  —  and  the  rigidity  does  not 
pass  off  for  several  days;  in  some  cases  a  week,  even  in  warm 
weather.  To  further  illustrate  the  effect  of  the  muscular 
system  on  the  rigor  mortis,  Sequard  poisoned  three  dogs  with 
strychnia.  To  the  tirst  dog  he  gave  three  grains;  this  dog 
died  almost  immediately.  To  the  second  dog  he  gave  one-half 
grain;  this  dog  died  in  twelve  minutes.  To  the  third  dog  he 
gave  one-fourth  of  a  grain:  this  dog  died  in  twenty-one 
minutes,  the  muscular  system  suffering  intensely  during  that 
time.  Rigor  mortis  did  not  make  its  ap|iearance  in  the  first 
dog  until  eight  hours  after  its  death,  and  it  did  not  pass  oif 
until  the  twentieth  day  afterwards.  In  the  second  dog  the 
rigidity  came  on  earlier,  commencing  two  and  one-half  hours 
afterward,  and  disappeared  on  the  sixth  day;  while  in  the 
case  of  the  third  dog,  whose  muscular  system  had  been  ex- 
tremely exhausted,  the  rigidity  came  on  in  thirty  minutes  and 
passed  off  in  less  than  twenty-four  hours. 

In  a  case  of  strychnia  poisoning  that  came  ud' 
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observation,  that  of  a  young  lady  who  died  two  hours  after 
taking  the  drug,  the  muscular  system  having  been  completely 
exhausted,  the  rigor  mortis  appeared  in  less  than  an  hour 
and  passed  off  in  twelve  hours,  but  on  account  of  the  intro- 
duction of  preservative  fluids  putrefaction  was  suspended  for 
several  weeks. 

In  people  who  are  in  perfect  health  at  the  time  of  death, 
the  rigor  mortis  does  not  make  its  appearance  for  several 
hours  and  does  not  pass  off  for  several  days.  Thus  it  will  be 
seen  that  the  more  the  individual  approaches  health  at  the 
time  of  death,  the  more  firm  will  be  the  rigidity  of  the  body. 
Its  duration  is  also  proportionately  increased.  In  those  who 
die  from  some  slow,  wasting  disease,  such  as  consumption,  ty- 
phoid or  any  of  the  adynamic  fevers,  which  exhaust  the  whole 
system,  the  rigor  mortis  comes  on  as  earlj^  as  ten  minutes  after 
death  and  may  pass  off  in  a  few  hours.  Some  pathologists 
have  claimed  that  in  cases  of  death  from  lightning,  carbolic 
acid  poisoning,  sulphuretted  hydrogen,  etc.,  that  no  rigor 
mortis  appears.  This  has  been  disproved,  however,  by  sev- 
eral able  authorities,  who  claim  that  the  rigor  mortis  came 
on  very  early  after  death  and  disappeared  in  an  equally  short 
space  of  time.  There  seems  to  be  some  difference,  however, 
in  death  from  lightning  and  death  from  the  electric  shock 
from  a  dynamo,  for  in  two  or  three  deaths  of  this  latter  kind 
the  rigor  mortis  appeared  and  was  quite  firm,  lasting  several 
hours. 

I  believe  that  the  chemical  change  of  the  myosin  in  the 
muscles  of  the  human  body  after  death  is  stronger  in  a  case 
of  Asiatic  cholera  than  in  any  other  form  of  death.  So  vio- 
lent does  this  stiffening  become  in  some  cases,  as  has  been 
observed  by  Wharton,  Pepper  and  others,  that  the  body  may 
be  altered  in  its  position,  the  flexor  muscles  contracting  so 
violently  as  to  cause  the  body  to  turn  on  its  side.  The  mus- 
''ontractions  may  act  alternately — first  the  muscles  of 
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one  side  and  then  the  other.  In  this  class  of  cases  the  lower 
jaw  has  been  seen  to  move  up  and  down  several  hours  after 
the  person  was  dead,  This  can  only  be  accounted  for  by  the 
theory  of  molecular  life  and  chemical  activity  existing  after 
the  occurrence  of  somatic  death. 

The  rigor  mortis  begins  first  in  the  muscles  of  the  eyes, 
which  in  some  cases,  it  is  claimed,  become  fixed  even  before 
death;  it  then  spreads  to  the  muscles  of  the  jaw  and  neck, 
thence  to  the  pectoral  muscles,  and  then  to  the  muscles  of 
the  upper  extremities,  the  muscles  of  the  abdomen  and  lower 
limbs  being  the  last  to  take  on  the  cadaveric  rigidity. 
Its  disappearance  is  in  the  same  order.  The  muscles  of  the 
eye  lose  their  contraction,  then  the  muscles  of  the  jaw,  neck 
and  upper  limbs,  etc.  In  some  cases  the  lower  limbs  may  be 
quite  rigid  while  the  upper  parts  of  the  body  will  be  supple. 
As  soon  as  the  rigor  mortis  has  left  the  body,  putrefaction 
begins. 

Another  good  sign  of  death  relative  to  the  rigidity  of  the 
body  is  the  turning  in  of  the  thumb  upon  the  palm  of  the 
hand,  caused  by  the  contraction  of  the  flexor  profundis  policis 
muscle,  while  in  all  those  cases  where  the  person  is  simulat- 
ing death  the  thumb  will  be  found  free  and  extended  from 
the  palm  of  the  hand.  The  peculiar  stiffening  of  the  muscles 
of  a  catale])tic  subject  is  easily  distinguished  from  cadaveric 
or  i)osl  mortem  rigidity.  In  catalepsj'  the  rigidity  when 
once  broken  up  returns  and  assumes  its  original  position, 
while  in  a  ])erson  really  dead,  after  the  rigor  mortis  is  once 
thoroughly  broken  u]),  the  muscles  assume  a  more  flexible 
condition  and  remain  so.  Persons  who  are  half  frozen  pre- 
sent a  rigidity  of  the  muscles  which  should  not  be  mistaken 
for  rigor  mortis,  and  in  those  cases  of  drowned  bodies  where 
the  limbs  are  stitT,  it  should  not  prevent  us  from  making  at- 
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The  Later  and  More  Positive  Signs  of  Death.— The 
difference  in  appearence  of  the  dead  and  living  hands  when 
photographed  together  by  means  of  the  Roentgen  (X)  rays, 
the  gradual  cooling  of  the  body,  the  changes  in  the  humors 
of  the  eye  causing  a  decreased  tension  in  that  organ,  and  the 
appearance  of  putrefaction,  are  four  of  the  most  positive 
signs  of  death.  None  of  these  can  occur  unless  circulation 
and  respiration  have  ceased  absolutely,  and  if  positively 
demonstrated,  further  investigation  is  unnecessary. 

Roentgen  (X  Bay)  Test. — To  my  knowledge  the  first 
experiments  on  dead  and  living  tissue  by  photographing  a 
dead  hand  with  the  living  with  the  same  current  on  a  single 
plate  were  performed  by  the  writer  in  April,  1896.  Skia- 
graphs which  are  obtained  by  photographing  different  ob- 
jects all  show  a  certain  degree  of  density  and  penetration 
according  to  the  solidity  and  opacity  of  the  object  to  be  pho- 
tographed. Thus  when  one  thinks  of  the  many  changes, 
chemical  and  otherwise,  that  occur  in  the  tissues  of  a  dead 
body,  the  difference  in  penetration  of  ordinary  light  in  the 
dead  and  living  hands,  we  at  once  wonder  whether  the  X 
rays  will  act  differently  on  the  dead  and  living  subject.  If  a 
live  hand  be  held  before  a  lighted  lamp  the  rays  will  pass 
through  it  and  the  hand  become  a  scarlet  red,  due  to  the  cir- 
culation of  blood  in  the  part.  If  a  dead  hand  be  held  before 
the  lamp  it  will  not  permit  the  rays  to  enter  and  the  hand 
remains  opaque  and  dark.  The  red  corpuscles  of  the  blood 
in  their  natural  condition  are  biconcave  circular  disks  and 
have  a  very  high  refractory  power.  After  death  they  lose 
their  circular  shape  and  thus  their  power  of  refraction;  coag- 
ulation and  suggilation  are  taking  place.  If  a  skiagraph  is 
taken  of  a  dead  and  living  hand  on  the  same  plate  it  will 
show  a  very  slight  difference  in  penetration.  The  bones  of 
the  dead  and  living  hands  will  show  with  about  the  same  dis- 
tinctness, but  the  soft  tissues  of  the  dead  hand  appear  the 
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least  bit  darker  tbao  the  living.  At  the  present  rapid  rate  of 
advancement  in  this  particular  field  of  science,  we  may  ex- 
pect m  the  near  future  by  means  of  this  apparatus  to  actually 
photograph  life  and  death  on  the  same  plate. 


Temperature — Animal  Heat,  Post  Mortem  Calorlolty, 
Btc.^The  normal  heat  in  the  human  bodj'  during  health  and 
life  varies  but  little;  the  mean  temperature  in  the  living  sub- 
ject, talten  in  the  axilla  and  the  mouth,  will  average  about 
37  deg.  C.  or  ll^*.().')  deg.  F.  The  temperature  varies  if  taken 
in  the  different  cavities  of  the  body,  and  when  taken  by  a 
thermometer  placed  in  the  rectum  or  vnginiL,  will  be  found 
to  be  a  little  higher:  in  the  former  reaching,  possibly,  100 
deg.  F.,  while  if  taken  in  the  vaginie  it  will  be  less,  and  will 
be  found  to  register  approximately  at  iir.Ofi  to  98  deg.  P. 
Thus  temperature  variL's  but  little  in  the  living  subject, there 
being  few  diseases   of  the   human  system   that  will  cause  a 
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variation  of  nine  degrees  either  way,  without  causing  death. 
This  temperature  in  the  living  subject  is  kept  up  by  the 
metabolism  of  cellular  life  in  the  body. 

Just  as  soon  as  death  takes  place,  the  temperature  gen- 
erally begins  to  fall.  It  is  sometimes  increased,  and  in  some 
cases  reaches  the  unusually  high  temperature  of  111  deg.  P. 
In  a  case  of  aggravated  dysentery,  in  a  child  two  years  of 
age,  the  temperature  taken  in  the  rectum  registered  even 
higher  than  this,  the  mercury  reaching  112  deg.  P.  But, 
while  these  are  exceptional  cases,  they  should  be  recorded. 
The  temperature,  which  rises  after  death,  seldom  reaches  the 
103  deg.  P.  mark,  and  then  it  slowly  recedes  until  it  falls  far 
below  the  temperature  during  life.  The  generation  of  heat 
rapidly  decreases,  until  the  bodily  temperature  approximates 
that  of  the  surrounding  atmosphere.  Physical  conditions 
and  the  presence  of  warm  clothing,  etc.,  serve  to  cause  slight 
variations  in  the  gradual  cooling  of  the  body,  while  cold  or 
the  opposite  extreme  hastens  it.  The  physical  conditions 
which  bear  upon  the  cooling  of  the  body  are  several: — gun- 
shot and  stab  wounds,  and  death  from  Asiatic  cholera,  yellow 
fever,  tetanus,  electric  shocks,  and  lightning  stroke,  retard 
the  cooling  of  the  body  considerable,  and  for  many  hours 
after  death  has  really  taken  place  the  temperature  of  the 
body  will  have  fallen  very  little.  The  same  is  also  the  case 
with  those  persons  dead  from  senility  or  old  age.  The  heat 
of  the  body  recedes  very  slowly,  while  those  who  die  in  mid- 
dle life  are  the  opposite,  and  cool  rapidly.  Of  course,  there 
are  certain  conditions  during  life  in  which  the  bodily  temper- 
ature falls  considerably  below  98.06  deg.  P.,  but  they  should 
not  be  mistaken  for  the  gradual  cooling  of  the  body  after 
death,  the  coldness  during  collapse,  and  that  which  comes  up 
in  persons  apparently  drowned,  should  never  be  confounded 
with  post-mortem  cooling. 

Post-mortem  caloricity  includes   all  those  bodies  where 
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there  is  a  rise  of  temperature  above  the  normal,  after  death; 
it  is  rather  a  phenomena  than  a  regular  condition  to  be  ex- 
pected in  the  cases  above  quoted:  Tetanus,  yellow  fever, 
Asiatic  cholera,  electric  shocks,  etc. 

The  body  becomes  cold  to  the  touch  in  about  eight  to 
twelve  hours  after  death,  but  the  heat  in  the  thoracic  and 
abdominal  viscera  may  remain  much  longer.  In  order  to  ap- 
ply the  temperature  test,  the  investigator  should  place  the 
thermometer  in  the  rectum,  for  by  taking  the  temperature  at 
this  place  you  will  not  only  prevent  mistaking  it  for  that 
caused  by  collapse,  and  which  only  affects  the  superficial 
structures,  but  will  be  able  to  differentiate  between  the  super- 
ficial coldness  which  appears  in  bodies  apparently  drowned. 
If  the  temperature  is  taken  in  this  part  of  the  anatomy,  in- 
stead of  the  mouth,  axilla  or  superficial  parts  of  the  body,  it 
will  prevent  any  possibility  of  an  error.  If  the  temperature 
of  the  body  falls  to  70  deg.  P.,  death  is  real. 

Changes  in  the  Eye. — This  test  can  only  be  properly 
applied  by  the  expert;  it  relates  to  changes  both  in  the 
external  and  internal  structures  of  the  organ,  and  even  to 
the  degree  of  tension  in  the  muscles  of  the  eye.  As  soon  as 
death  takes  place,  and  in  some  cases  a  few  minutes  before, 
the  eye  assumes  a  hazy  appearance,  which  gradually  attains 
to  a  dull  greyish  color.  The  pupil  fails  to  contract  on  the 
approach  of  light,  or  to  dilate  on  its  removal;  these  tests  will 
be  about  all  we  can  use  without  calling  to  our  aid  medica- 
ments and  instruments  of  i)recision.  The  medicines  which 
are  api)lied  to  the  eye  for  certifying  death  are  such  as  cause 
it  to  dilate,  and  pro])erly  belong  to  the  field  of  mydriatics. 
Chief  among  these  drugs  is  belladonna,  or  its  alkaloid  atro- 
pine, which,  when  introduced  in  or  on  the  surface  of  the  eye, 
cause  it  to  dilate  if  there  is  any  life,  while  if  life  is  extinct 
the  pupil  of  the  eye  will  not  be  affected  in  the  least.  A  bet- 
ter drug  to  use,  and  one  which  acts  quicker  and  gives  the 
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same  results,  is  cocaine  (muriate),  which  will  cause  the  eye 
to  dilate  if  there  is  any  life,  and  will  not  affect  it  if  death 
is  present.  However,  this  test  must  not  be  applied  until 
after  muscular  contractions  have  ceased  to  respond  to  the 
influence  of  the  galvanic  or  faradic  current.  This  will  be  in 
about  eight  to  twelve  hours  after  death.  If  muscular  con- 
tractions still  exist  it  shows  that  the  nerves  are  still  living. 
Thus  if  the  drug  was  introduced  before  these  contractions 
had  ceased,  the  eye  would  dilate  and  this  might  lead  one  to 

# 

express  a  wrong  opinion  as  to  the  death.  If,  however,  these 
contractions  have  ceased,  and  belladonna,  atropine  or  cocaine 
does  not  cause  a  dilitation  of  the  pupil  after  a  reasonable 
length  of  time  (one  to  three  hours),  death  is  real. 

The  next  step  will  be  to  ascertain  the  appearance  of  the 
retina,  and  the  condition  of  the  inner  structures  of  the  eye. 
This  can  only  be  accomplished  by  the  nse  of  the  ophthalmo- 
scope in  the  hands  of  a  person  who  is  accustomed  to  its  use. 
If,  on  looking  into  the  eye, the  arteria  centralis  retinae  is  empty, 
or  presents  the  appearance  of  no  existing  circulation,  and  the 
whole  posterior  part  of  the  eye  shows  a  dark  venous  appear- 
ance—  the  result  of  the  settling  of  the  blood  in  that  part  of 
the  organ  —  it  is  a  very  favorable  sign  of  death  in  the  body. 

The  most  recent  observations  concerning  the  eye  as  a 
medium  of  certifying  death  are  such  as  relate  to  the  tension. 
This  has  been  advanced  by  some  as  a  positive  sign  of  death, 
but  the  author  failed  to  state  what  degrees  of  tension  are 
present  in  cases  of  glaucoma,  or  bulging  of  the  eyes.  The 
observations  of  this  writer  go  to  prove  that  the  tension  of  the 
eye  (which  can  never  be  accurately  determined  during  life) 
was  always  less  after  death.  For  the  most  part  this  is  cor- 
rect, but  in  the  case  above  quoted,  that  of  glaucoma,  the 
tension  during  life  is  very  high,  and  consequently  after  death, 
when  the  tension  would  fall,  a  glaucomatous  eye  would  prob- 
ably fall  to  the  tension  of  the  majority  of  normal  eyes.     This 
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test,  then,  should  not  be  considered  a  positive  sign.  The 
cause  of  the  fall  of  tension  in  the  eye  is  the  result  of  the 
gravitation  of  the  fluid  constituents,  through  the  coats  of  the 
eye,  into  the  surrounding  fatty  cusion  at  the  back  part  of 
the  eye;  the  aqueous  and  vitreous  parts  of  the  eye,  which 
thus  escape  into  the  cellular  structures  after  death,  retain 
the  tension  and  globular  condition  of  the  ball  of  the  eye  dur- 
ing life. 

Changes  Caused  by  Bacteria  of  Putrefaction. — The 
greenish  tinge  of  putrefaction,  when  general,  is  one  of  the 
most  unequivocal  signs  of  death.  This  greenish  discolora- 
tion—  which  makes  its  first  appearance  over  the  abdominal 
cavity,  corresponding  to  the  right  illiac  region,  over  the  illeo 
caecal  valve  and  vermiform  appendix  —  can  readily  be  distin- 
guished from  the  other  forms  of  discoloration  so  frequently 
met  with  in  the  first  few  hours  after  death.  Accompanying 
these  putrefactive  changes  in  the  body  is  a  peculiar  odor 
(putrid  and  offensive  to  the  smell)  caused  by  the  gases  and 
chemical  ])roducts  of  the  cadaveric  bacilli,  which  only  de- 
velop in  putrefying  substances. 

Remember,  putrefaction  may  appear  in  a  living  body, 
and  will  resemble  post  mortem  putrefaction  very  much; 
especially  is  this  the  case  in  septic  poisoning,  where  the  odor 
resembles  very  strongly  that  of  putrefaction  in  the  dead  body; 
but  the  location  of  the  i>utrefactive  changes,  together  with 
the  apj)earance  of  localized  swellings  or  wounds  and  the  dis- 
coloration, would  prevent  error  in  the  minds  of  the  observing. 

To  recapitulate:  The  signs  which  have  been  given,  if 
taken  as  a  whole  and  each  of  them  tried,  and  all  give  nega- 
tive results,  then  we  may  safely  say  that  the  death  of  the 
subject  is  real.  Putrefaction  will  appear  earlier  in  those 
bodies  which  have  been  exposed  to  a  warm,  moist  atmosphere. 
Either  of  the  extremes  of  tem])erature,  cold  or  hot,  or  immer- 
sion of  the  body  in  fluids,  will  prevent  the  rapid  decomposi- 
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tion  of  the  body.  Pyaemia,  dropsy  (anarsaca),  variola, 
typhus,  and  poisoning  from  the  narcotic  drugs,  will  hasten 
decomposition,  while  death  from  digitalis,  arsenic,  alcohol  or 
acids  will  retard  it.  It  should  also  be  remembered  that 
putrefaction  is  retarded  in  those  who  die  from  electric  shock; 
the  chemical  changes  which  appear  in  most  subjects  soon 
after  death  are  often  delayed  several  hours  in  the  electro- 
cuted subject.  The  temperature  remains  near  normal  and 
the  blood  retains  its  red  or  scarlet  appearance  for  many  hours 
after  the  shock.  My  friend,  Mr.  P.  J.  Gibbons,  M.  A.  M.  D., 
of  Syracuse,  N.  Y.,  who  is  one.  of  the  highest  authorities  on 
this  subject,  has  invented  an  instrument  for  restoring  the 
respirations  and  circulation  in  those  bodies  apparently 
drowned  or  who  have  been  subjected  to  a  severe  electric 
shock.  Cut  No.  1  will  give  the  reader  a  good  idea  of  the 
methods  of  resuscitating,  first  applied  by  Dr.  Gibbons  and 
favorably  commented  upon  by  the  medical  fraternity  of  the 
world. 

The  signs  quoted  in  this  article  are  those  which  are  most 
frequently  sought  for,  and,  if  when  found  are  negative,  are 
the  ones  in  which  most  reliance  can  be  placed;  and  if  the 
presence  of  life  is  actually  overlooked,  it  will  be  attributable 
to  neglect,  rather  than  the  impossibility  of  proving  it. 

It  will  be  well  to  make  a  table  of  those  signs  and  tests 
which  are  to  be  applied  by  the  public  and  those  which  can 
only  be  successfully  applied  by  the  expert. 

Those  tests  ichich  may  he  applied  by  the  public  are  as  follows: 

Feather  to  the  nostrils  to  ascertain  if  respiration  exists. 

String  tied  around  the  finger  or  wrist  to  see  if  circulation 
is  absent. 

Mirror  held  over  the  mouth  and  nostrils  to  see  if  moisture 
forms  on  the  surface,  if  so  breathing  has  not  ceased. 


CHAPTER  IL 


PutrcfactioiL 


The  death  of  a  tissue,  animal  or  vegetable,  is  always  fol- 
lowed by  certain  chemical  and  molecular  changes,  which,  in 
the  case  of  solid  tissues,  amounts  to  a  mechanical  softening, 
while  if  the  tissue  be  semi-solid  it  is  reduced  to  a  fluid  con- 
sistence, and  the  fluids  of  the  substance  are  reduced  from  a 
complex  chemical  nature  to  those  of  a  simpler  chemical  con- 
sistence. These  changes  which  take  place  are  known  under 
various  headings,  as  putrefaction,  decomposition,  decay, 
rotting,  etc.  Since  it  is  not  the  intention  in  a  work  of  this 
kind  to  enter  into  the  decomposition  of  the  vegetable  sub- 
stances, the  following  words  will  apply  directly  to  the  de- 
composition of  the  human  body. 

Putrefaction,  as  flrst  supposed,  is  not  a  chemical  change 
alone,  but  is  caused  by  the  action  of  micro-organisms,  prin- 
ci]>ally  b'lcteria  (bacterium  termo,  bacillus  cadaver),  etc., 
which  develoj)  in  the  dead  body  under  varying  conditions  and 
circumstances.  Thus,  when  the  temperature  of  the  season 
is  between  7(^  dej^".  F.  and  iO\)  deg.  F.,  as  in  summer  time,  the 
bacteria  develop  much  more  rapidly,  and  the  decomposition 
of  the  body  is  considerably  hastened.  These  germs  may  be 
restrained  in  their  action  by  lowering  the  temperature  to  32 
deg.  F.,  although  that  tenii)erature  does  not  always  kill 
them.  If  the  tem])erature  could  be  raised  to  2V2  deg.  P.  it 
would  be  suthcient  to  kill  all  the  ])utrefactive  bacteria  that 
are  i)resont  in  the  bodv.  In  warm  countries,  such  as  in  the 
arid  deserts  of   Arabia   and  Africa,  in  certain  parts  of  Aus- 
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tralia,  and  in  those  parts  where  the  temperature  reaches  130 
to  180  deg^.  P.,  the  body,  instead  of  undergoing  a  rapid  pu- 
trefaction, will  slowly  dessicate  and  resemble  a  Gaunche  or 
Peruvian  mummy.  The  intense  heat  causes  the  evaporation 
of  the  fluids  of  the  body,  and  bodies  that  have  been  found  in 
these  parts  are  extremely  dessicated  in  appearance,  caused 
by  this  loss  of  watery  constituents.  If  a  body  be  frozen  and 
the  temperature  retained  at  or  below  32  deg.  P.  it  may  be 
preserved  for  an  indefinite  period.  It  is  reported  that  the 
body  of  a  Russian  nobleman  that  had  been  buried  in  the 
frozen  soil  of  Siberia,  on  being  exhumed  nearly  a  hundred 
years  afterwards,  was  found  in  a  perfect  state  of  preserva- 
tion. Frequent  reference  is  also  made  to  the  finding  of  bodies 
well  preserved  in  the  arctic  regions,  also  of  animals  that  do 
not  belong  to  the  present  century,  but  which  have  been  dug 
out  of  the  ice,  having  been  well  preserved  in  this  medium  for 
centuries. 

Putrefaction  is  also  retarded  by  deep  sea  water.  Capt. 
Maurer  maintains  that  all  corpses  which  have  been  com- 
mitted to  the  deep  in  blue  waters,  with  weights  attached,  are 
now  standing  on  the  bottom  with  their  lineaments  and  feat- 
ures as  well  preserved  as  the  day  whereon  their  comrades 
cast  them  over  the  ship's  side.  Dr.  Konig  also  reports  on 
cases  of  the  arrest  of  decomposition  in  deep  waters.  This 
eminent  authority,  who  observed  several  bodies  taken  from 
the  waters  of  the  Echoschacht  after  they  had  been  in  it  over 
forty  years,  states  that  they  were  in  a  perfect  state  of  preser- 
vation. There  was  no  formation  of  adipocere,  or  the  forma- 
tion of  any  gases  in  the  intestines  or  cavities  of  the  body. 
The  internal  organs  had  the  appearance  of  the  viscera  of  one 
dead  only  a  few  hours,  retaining  their  natural  color,  but  the 
brain  had  hardened  considerably.  These  bodies  were  thor- 
oughly saturated  with  salt,  the  sodium  chloride  being  present 
very  abundantly  in  the  form  of  crystals  in  the  interior  of  the 
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body.  Decomposition  takes  place  more  rapidly  in  the  open 
air  than  when  the  body  is  hermetically  sealed  or  shut  off 
from  the  air,  as  immersion  in  water  or  buried  in  the  earth.  It 
is  said  that  the  ratio  is  as  one,  two  and  eight.  Thus  the 
body  will  decay  as  much  in  one  week  in  the  open  air  as  it 
will  in  two  weeks  in  the  water,  and  in  eight  weeks  if  it  be 
buried  in  the  earth.  Putrefaction  will  also  advance  more 
rapidly  in  those  bodies  that  are  confined  in  shallow  water  or 
are  floating  near  the  surface.  These  bodies,  as  soon  as  they 
are  removed  from  the  water  and  brought  into  the  air,  begin 
to  decompose  much  more  rapidly  than  they  would  had  the 
body  been  left  in  the  water. 

Eflfects  of  Putrefaction  on  the  External  Appearance 

of  the  Body. 

The  changes  which  make  their  appearance  in  those  bodies 
which  have  been  exposed  to  the  action  of  the  air,  and  which 
have  not  received  any  treatment  whatever  in  a  preservative 
way,  are,  for  the  most  part,  quite  regular  in  appearance, 
duration,  etc.  Usually  about  three  days  in  summer  or  five  in 
winter  are  sufficient  for  the  body  to  begin  the  phenomena  of 
decomi)Osition.  The  lower  part  of  the  abdominal  cavity,  gen- 
erally that  part  known  as  the  right  iliac  region,  begins  to 
change  in  color  from  that  of  the  normal  to  a  greenish,  yellow- 
ish green  or  greenish  purple  hue.  This  discoloration  gradu- 
ally extends  to  the  genitals  and  finally  to  all  parts  of  the 
body.  The  next  sign  of  putrefaction,  after  the  discoloration 
has  made  its  appearance,  will  be  those  that  are  caused  by  the 
effects  of  gases,  causing  pressure  on  the  abdomen,  greatly 
distending  it,  and  giving  the  body  a  bloated  appearance. 
The  neck  and  face  become  distended  and  discolored  from  the 
effects  of  this  gaseous  i)ressure  on  the  diaphragm  and  great 
vessels  of  the  thorax:  this  discoloration  is  known  as  **  venous 
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congfestion."  The  gases  which  have  been  described  by  chemists  and 
pathologists  as  products  of  the  bacteria  of  decomposition^  are:  car- 
bonic a>cid  gas,  carbonic  oxide,  ammonia,  hydrogen  sulphide,  carbu- 
retted  hydrogen,  phosphoretted  hydrogen,  nitrogen  and  carbonate 
of  ammonia.  Some  of  these  gases  are  inflammable,  and  if  a 
match  be  applied  to  the  escaping  gas  entering  the  air  from 
the  trocar  it  will  burn  with  a  pale  blue  flame  or  with  a 
slightly  yellow  tint,  as  is  seen  in  a  light  from  coal  gas. 

Besides  these  changes  already  described,  other  phenom- 
ena soon  begin  to  manifest  themselves.  The  eyes  become 
very  prominent,  giving  them  a  bulged  appearance;  this  con- 
tinues  for  a  few  days  when  they  collapse,  caused  by  rupture 
of  the  coats  of  the  eye  and  the  escape  of  the  fluids  from  the 
globe.  Mucous  and  serous  accumulations  tinged  with  blood 
soon  begin  to  escape  from  the  mouth  and  nostrils.  This 
purged  material  generally  comes  from  the  stomach  and  lungs, 
but  in  rare  cases  even  the  contents  of  the  intestines  have 
been  detected  in  discharges  from  the  mouth  and  nostrils. 
The  cellular  tissue  of  the  body,  and  those  parts  which  are 
very  vascular,  such  as  the  labia  in  the  female  and  the  scro- 
tum in  the  male,  become  distended.  The  eyelids  become 
congested  and  soon  little  vesicles  or  blisters  form  in  the  epi- 
dermis of  the  skin,  which  soon  becomes  moist  and  in  many 
instances  discolored,  although  the  skin  may  slip  without  the 
presence  of  any  discoloration.  At  about  this  time  the  hair, 
nails  and  scarf  skin  become  loosened  and  are  very  easily  de- 
tached. 

It  is  often  asked:  ** How  soon  after  death  does  putre- 
fjaction  begin  ?  "  It  is  impossible  to  give  a  specific  answer  to 
this  question,  as  putrefaction  has  many  variations  as  to  time 
of  appearance,  duration,  etc.  Some  authorities  have  stated 
that  putrefaction  will  not  advance  as  long  as  the  rigor  mortis 
is  present  in  the  body,  but  this  has  been  disproven  many 
times.     I  have  seen  the  trachea  almost  consumed  by  putrefac- 
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tion,  yet  the  neck  and  the  remaining  parts  of  the  body  were 
in  a  complete  state  of  cadaveric  rigidity.  Then  again  putre- 
faction will  advance  more  rapidly  in  one  body  than  in 
another,  although  they  die  or  are  killed  under  the  same  cir- 
cumstances. Casper  quotes  a  case  where  four  men  of  about 
the  same  physical  build  and  age  were  killed  in  a  riot;  these 
bodies  were  prepared  for  burial  alike,  placed  in  coffins  alike 
and  buried  in  the  same  kind  of  soil  and  within  a  few  feet  of 
each  other,  but  when  they  were  taken  up  and  examined,  a 
few  months  later,  the  extent  of  decomposition  was  very  dif- 
ferent in  each  body.  As  a  general  rule,  in  about  eight  hours 
after  death  (in  summer  time)  the  surface  of  the  chest  and  pos- 
terior part  of  the  neck  assume  a  marbled  appearance,  caused 
by  the  escape  of  the  coloring  matter  of  the  blood  in  the  super- 
ficial veins,  giving  to  the  surface  of  the  body  a  marbled  appear- 
ance, which  either  changes  to  a  reddish  purple  or  shades  into  a 
grayish  tint,  and  finally,  thirty  hours  after  death,  assumes  a 
yellowish  green  or  greenish  discoloration.  About  sixteen 
hours  after  death  the  skin  covering  the  abdomen  changes  to 
a  yellowish,  and  then  after  passing  through  a  yellowish  pur- 
ple, greenish  yellow,  etc.,  assumes  the  true  greenish  discol- 
oration of  putrefaction.  At  about  the  same  time  the  poster- 
ior parts  of  the  body  become  discolored  by  the  gravitation  of 
fluid  blood  into  the  tissues,  giving  them  the  appearance  of  a 
bruised  part.  This  discoloration  is  generally  of  a  bluish 
black  color  or  a  dark  purple  which  shades  to  a  black  tint. 
In  six  or  seven  days  after  death  the  whole  body  assumes  a 
greenish  discoloration;  the  skin,  if  it  has  not  already  shown 
vesications,  soon  begins  to  form  blisters,  and  it  becomes  eas- 
ily detached;  the  fluids  of  the  body  acquire  great  liquidity 
and  escaping  towards  the  point  of  least  resistance,  will  be 
found  in  the  posterior  parts  of  the  body.  The  fluids  then  es- 
cape through  openings  in  the  skin,  and  if  the  subject  is  that 
of  a  dropsical  case,  this  escape  of  the  fluids  from  the  body 
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will  take  place  much  earlier  than  six  or  seven  days;  in  ex- 
treme cases  I  have  seen  it  escaping  only  a  few  hours  after 
death. 

Having  dwelt  for  some  time  on  the  external  appearance 
of  putrefaction,  I  will  now  proceed  with  the  effects  of  putre- 
faction on  internal  organs  of  the  body. 

The  Viscera  and  Internal  Tissues  —  How  Aflfected 

by  Putrefaction. 

The  trachea  or  wind-pipe  and  the  brain  of  infants  are  the 
first  organs  in  the  body  to  take  on  decomposition;  the  heart, 
lungs  and  the  uterus  are  the  organs  which  resist  it  the  long- 
est. The  following  table  will  aid  in  keeping  the  order  in 
which  the  internal  organs  are  attacked  by  putrefaction — 

Organs  which  putrify  rapidly:  larynx  and  trachea,  brain 
of  infants,  stomach,  intestines,  spleen,  omentum  and  mesen- 
tery, liver  and  adult  brain. 

Organs  that  putrefy  slowly:  heart,  lungs,  kidneys,  blad- 
der, oesophagus,  pancreas,  diaphragm,  blood  vessels  and 
uterus. 

TABLE. 

1.  Trachea  and  larynx. 

2.  Brain  of  infants. 

3.  Stomach. 

4.  Intestines. 

5.  Spleen. 

6.  Liver. 

7.  Brain  of  adults  and  gall  bladder. 

8.  Heart  and  lungs. 

9.  Kidneys  and  supra  renal  capsules. 

10.  Urinary  bladder. 

11.  Oesophagus. 

12.  Pancreas. 

13.  Diaphragm. 

14.  Large  blood  vessels. 

15.  The  uterus  or  womb. 
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Trachea  and  Larjrnx. — About  the  same  time  the  green- 
ish discoloration  of  putrefaction  appears  over  the  lower  part 
of  the  abdomen,  the  mucous  membrane  lining  the  trachea 
(wind-pipe)  and  the  larynx  begins  to  take  on  certain  changes 
of  a  putrefactive  nature;  these  may  appear  even  before  the 
discoloration  appears  on  the  abdomen,  and  in  some  cases  it 
will  be  delayed,  but  for  a  short  time  only.  The  membrane  at 
first  assumes  a  dark  red  color  (the  membrane  in  life  always 
being  pale  or  very  slightly  red).  Immediately  after  death  it 
takes  on  a  pallor,  which  changes  at  the  beginning  of  putre- 
faction to  a  dirty  red  color,  this  finally  shading  to  an  olive 
green;  then  the  tissues  become  so  lax  that  the  rings  (cartilag- 
inous) separate  from  the  membrane  and  fall  to  pieces. 

Brain  of  Infants. — This  organ  in  the  infant,  on  account 
of  its  very  delicate  structure,  also  on  account  of  its  large 
blood  supply,  is  possibly  the  second  organ  in  the  body  to 
undergo  decomposition.  It  at  first  changes  to  a  dark  red, 
caused  by  the  early  decomposition  of  the  coats  of  the  large 
sinuses,  which  allows  the  blood  to  intermingle  with  the 
structure  of  the  brain.  It  soon  liquifies  and  escapes  through 
the  various  openings  in  the  skull. 

Stomach. — This  organ  is,  on  account  of  its  structure,  one 
of  the  earliest  to  take  on  decomposition.  The  first  effects  of 
putrefaction  are  found  on  the  fundus  and  posterior  parts  of 
the  stomach,  or  those  parts  where,  on  account  of  the  hypo- 
static congestion,  putrefaction  advances  most  rapidly.  Post 
mortem  digestion  should  not  be  mistaken  for  putrefaction. 
The  next  change  that  occurs  in  the  stomach  is  a  mottling  of 
the  inner  membranes,  which  is  soon  followed  by  streaks  of  a 
reddish,  purplish  tint  over  the  blood  vessels;  then  the  organ 
becomes  a  dirty  yellow,  which  shades  into  a  green  discolora- 
tion; finally  the  organ  is  reduced  to  a  pulpaceous  mass,  it 
being  impossible  to  recognize  tlie  existence  of  anything  rt* 
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The  IntestineB  are  fourth  in  the  order  of  putrefaction. 
They  take  on  discoloration,  and  the  post  mortem  changes  are 
the  same  as  those  that  take  place  in  the  stomach;  gases  form 
in  them,  which  increase  as  the  decomposition  advances,  until 
the  intestines  burst  from  distension.  That  part  of  the  intes- 
tines near  the  ileo  cajcal  valve  is  the  first  to  be  entirely  con- 
sumed. 

The  Spleen,  Omentum  and  Mesentery. — These  organs 
undergo  putrefactive  changes  at  about  the  same  time,  being 
fifth  in  order.  The  spleen  at  first  begins  to  show  a  slight 
mottling  of  its  surface,  and  then  changes  to  a  dark  red  color, 
this  giving  place  to  a  greenish  blue;  it  finally  becomes  soft 
and  pulpy  and  disappears  altogether.  The  omentum  and 
mesentery  begin  to  putrefy  at  about  the  same  time  as  the 
spleen.  They  are  retarded  somewhat,  however,  by  the  ab- 
sence of  fat,  but  should  there  be  much  fatty  tissue  connected 
with  them,  they  undergo  putrefaction  much  earlier. 

The  Iiiver. — This  viscus  resists  putrefactive  changes 
for  a  considerable  time,  a;id  in  death  from  some  of  the  poi- 
sons, such  as  arsenic,  it  has  been  claimed  to  be  preserved  for 
many  months.  When  putrefaction  begins  in  the  liver,  the 
organ  assumes  a  green  color,  which  turns  to  black;  it  then 
softens,  liquifies  and  is  finally  dissolved. 

Brain  of  Adults. — This  organ  in  the  adult  subject  is 
much  more  compact  than  in  the  infant,  hence  it  resists  putre- 
faction much  longer  (fifth  or  sixth  week).  The  putrefactive 
changes  are  seen  at  the  base  of  the  brain  first;  these  spread 
upward  and  inward  until  the  whole  substance  of  the  orgail  is 
under  its  influence,  changing  it  from  a  reddish  gray  to  a  blu- 
ish green.  It  finally  softens  and  completely  disappears.  It 
will  be  found  that  those  cases  of  cerebral  softening,  apo- 
plexy, gun-shot  wounds,  etc.,  will  cause  the  brain  to  decom- 
»  much  more  rax)idly  than  when  these  are  absent.  In 
■^ounds,  where  the  air  can  get  free  access  to  the 
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contents  of  the  cranium,  the  brain  takes  on  putrefactive 
changes  very  rapidly. 

The  Gall  Bladder  begins  to  decompose  about  the 
same  time  as  the  adult  brain. 

Heart  and  Liung^. — The  heart  and  lungs  resist  putre- 
faction for  a  considerable  period  after  death.  When  putre- 
faction does  commence  in  the  heart,  it  is  first  noticed  in  the 
columnar  carnae  and  inner  lining  membrane  of  the  ventricles. 
It  spreads  from  the  inner  wall  towards  the  muscular  part  of  the 
organ,  which  is  soon  brought  under  its  influence;  finally  the 
heart  becomes  so  soft  and  pulpy  in  consistence  that  it  is  im- 
possible to  distinguish  the  auricles  from  the  ventricles,  finally 
disappearing  altogether. 

The  lung's  present  certain  phenomena  in  relation  to  putre- 
faction that  are  not  well  understood.  They  are  in  direct 
communication  with  the  air,  which  always  contains  millions 
of  germs  which  could  find  a  suitable  nidus  in  nearly  every 
other  tissue  of  the  body.  The  lungs  are  also  composed  of  a 
very  soft  structure,  and  offer  apparently  very  little  impedi- 
ment towards  decomposition.  But  these  organs  resist  putre- 
faction for  a  long  time.  If  the  lungs  were  in  a  healthy  state 
at  the  time  of  death,  they  will  be  found  in  a  good  state  of 
preservation  for  many  weeks  afterwards.  The  presence  of 
tuberculosis,  abcesses,  calcareous  deposits,  pneumonia,  etc., 
will  cause  putrefaction  to  commence  much  earlier.  When 
decomposition  does  begin  in  the  substance  of  the  lungs,  it  is 
first  detected  by  the  formation  of  gas  between  the  lobes  and 
in  the  sulci,  being  found  along  the  under  surface.  The  com- 
position of  this  gas  is  not  as  yet  known.  The  lungs  begin  to 
turn  green,  then  black,  after  which  they  soften  and  break  up 
into  an  unrecognizable  mass. 

Kidneys  and  Supra  Renal  Capsules. — The  kidneys 
and  capsules  resist  putrefaction  nearly  as  long  as  the  pan- 
creas.    The  first  sign  of  decomposition  is  generally  exhibited 
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on  the  under  and  posterior  surface  of  the  organ,  which  soon 
becomes  of  a  dark  blue  color;  finally  the  putrefactive  process 
advances  towards  the  pelvis  and  then  attacks  the  muscular 
structure.  At  about  this  time  the  capsules  covering  the  kid- 
neys begin  to  liquify,  and  in  a  short  time  it  is  impossible  to 
distinguish  either  of  the  organs. 

Urinary  Bladder. — The  urinary  bladder  follows  imme- 
diately after  the  kidneys,  being  entirely  consumed  in  a  few 
days  after  the  kidneys  and  capsules  disappear. 

The  Oesophagus. — The  oesophagus  or  gullet  is  next  in 
order  after  the  urinary  bladder.  Both  are  consumed  at  nearly 
the  same  time,  but  the  oesopeagus,  on  account  of  its  struc- 
ture, resists  the  putrefactive  process  somewhat  longer  than 
the  bladder. 

The  Pancreas. — This  glandular  organ,  soft  in  consist- 
ence, and  placed  so  near  the  stomach,  intestines,  liver  and 
other  organs  which  undergo  decomposition  very  early  after 
death,  resists  the  approach  of  putrifaction  for  a  longer  time 
than  any  other  organ  in  the  abdominal  cavity,  unless  it  be 
the  uterus  or  womb,  which,  according  to  Casper,  is  the  last  of 
all  to  undergo  decomposition. 

The  Diaphragm. — This  musculo-fibrous  membrane 
which  forms  the  partition  or  dividing  membrane  between  the 
abdominal  and  thoracic  cavities,  is,  next  to  the  uterus,  the 
last  structure  to  undergo  putrefaction.  This  first  begins  at 
the  lower  and  posterior  part  of  the  membrane  near  its  attach- 
ment to  the  vertebra;  the  membrane  becomes  spotted  and 
then  assumes  a  blueish  discoloration,  which  soon  takes  on 
the  characteristic  greenish  tinge  of  putrefaction. 

The  Large  Blood  Vessels  are,  next  to  the  hair,  nails, 
bones  and  teeth,  the  last  to  decay.  In  one  case  I  examined, 
the  body  had  been  buried  two  months,  the  arteries  were 
so  well  preserved  that  I  injected  them  with  a  preservative 
solution,  which  had  the  effect  of  changing  the  condition  of 
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the  body  considerably.  It  is  impossible  to  tell  just  when  such 
structures  as  the  hair,  nails,  teeth,  bones,  etc.,  will  take  on 
putrefactive  changes.  Certain  it  is  that  these  parts  of  the 
body  are  found  in  a  good  state  of  preservation  in  the  mum- 
mies that  have  been  exhumed  after  they  had  been  buried 
thousands  of  years. 

The  Uterus  is  the  last  muscular  structure  in  the  body 
to  undergo  decomposition;  it  is  often  found  in  a  fair  state  of 
preservation  after  the  lapse  of  nine  months. 

Certain  other  conditions  not  previously  considered  have 
a  tendency  to  affect  the  time  putrefaction  may  begin  in  a  sub- 
ject. These  are:  corpulency, age  and  sex, the  manner  of  death, 
etc.  A  corpulent  or  plethoric  individual,  on  account  of  the 
greater  amount  of  fluids  in  the  body,  will  take  on  putrefac- 
tion much  more  rapidly  than  a  lean  subject,  or  one  who  has 
very  little  fatty  tissue.  This  also  applies  to  women  who 
have  died  in  child-birth.  On  account  of  the  large  amount 
of  blood  in  the  body,  it  will  cause  the  subject  to  putrefy 
very  early.  New  born  children  and  infants  will  also  show 
signs  of  decomposition  much  earlier  than  adult  subjects. 

Inference  of  the  Time  of  Death  Before  Putrefaction 

Has  Begun. 

The  phenomena  which  take  place  in  a  dead  body  before 
the  commencement  of  putrefaction  if  observed,  may  sometimes 
enable  a  person  to  form  an  opinion  of  the  time  at  which  the 
deceased  died.  The  body  may  be  still  warm  and  the  extremi- 
ties perfectly  pliant,  or  the  body  may  be  cold  and  rigid.  In 
the  case  of  a  murder  and  suicide  that  came  under  my  obser- 
vation, the  shot  was  indistinctly  heard  about  two  or  three 
o'clock  in  the  morning.  The  bodies  were  not  found  until 
eight  o'clock  in  the  morning.  The  wounds  on  the  woman 
were  such  as  to  indicate  immediate  death  as  her  throat  was 
cut  with  a  butchers  knife  and  the  carotid  artery  and  internal 
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jugular  vein  were  severed.  The  man  had  shot  himself  aftei 
committing  the  deed  and  had  also  died  almost  immediately. 
When  found  the  body  of  the  woman  was  quite  cold  and  rigoi 
mortis  was  quite  prominent  in  the  muscles  of  the  head  and 
neck.  The  body  of  the  man  was  still  warm  and  pliant.  Here 
is  an  instance  of  death  at  the  same  time  and  up  to  the  time  oi 
discovery  no  putrefaction  had  manifested  itself.  Yet  one 
body  was  still  warm  and  the  other  was  quite  cold.  In  the 
minds  of  the  unobservant  they  might  be  lead  to  give  a  differ- 
ent opinion  as  to  the  time  of  death  in  each,  but  it  must  be 
remembered  that  some  bodies  cool  more  rapidly  than  others. 
Especially  is  this  so  where  there  has  been  extensive  hemor- 
rhage as  in  the  case  of  the  woman.  Very  little  hemorrhage 
occurred  from  the  gun  shot  injury  to  the  man,  thus  when 
found  five  hours  later  the  body  of  the  male  was  still  warm. 
Another  almost  identical  case  came  under  my  observation  and 
I  had  the  opportunity  of  watching  these  bodies  for  a  week 
after  the  deed  had  been  committed.  Putrefaction  occurred 
in  the  man  about  the  third  day  and  advanced  so  rapidly  thai 
by  the  end  of  a  week  you  could  scarcely  recognize  him.  This 
was  in  the  month  of  September,  but  the  temperature  was  un- 
usually warm.  The  body  of  the  woman  at  the  end  of  a  weel^ 
was  in  a  good  state  of  preservation.  All  of  the  blood  in  the 
woman  had  escaped  from  the  divided  ends  of  the  large  ves 
sels  in  the  neck,  while  in  the  man  the  hemorrhage  being  in 
ternal,  decomposition  advanced  more  rapidly.  Rigidity  oi 
the  body  is  seldom  complete  in  less  than  from  twelve  to  fif 
teen  hours  in  those  persons  who  come  to  their  death  while 
they  are  in  a  state  of  comparative  health,  but  this,  of  course, 
is  different  and  modified  considerably  in  all  those  cases  oi 
lingering  disease — fever,  etc.  If,  for  instance,  a  body  was 
found  in  a  room  quite  cold,  with  the  rigidity  or  rigor  mortis 
710^  full  [I  developed,  there  being  no  signs  of  putrefactior 
present,  it  may  be  safely  inferred  that  the  body  has   beer 
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dead  from  four  to  ten  hours.     It  should  also  be  remembered 
that  rigor  mortis  begins  in  the  tissues  of  the  muscles  of  the  eye 
first,  then  in  the  muscles  of  the  jaw,  and  finally  passes  to  the 
lower  extremities.     Thus  if  examining  a  body  found  dead  be- 
fore putrefaction  has  really  begun,  it  would  be  well  to  exam- 
ine, first;  the  condition  of  the  eyes  and  then  the  jaw,  the 
muscles  of  the  chest, the  arm  and  fore-arm,  to  see  whether  the 
rigor  mortis  has  commenced.     I  know  of  no  better  illustration 
to  quote,  to  enable  one  to  form  an  opinion  of  the  time  which 
has  elapsed  before  putrefaction  commences,  than  the  case  of 
Gardner  versus   the   Crown,  tried  at   the   Central  Criminal 
Court  in  October,  1882.     The  prisoner  lived  with  his  wife  and 
another  woman  named  Humbler.     The  wife  was  found  dead 
in  her  bedroom  with  her  throat  cut,  at  eight  o'clock  A.  M. 
The  position  of  the  body,  the  nature  and  direction  of  the 
weapon,  and  the  surroundings,  as  well  as  other  circumstances, 
proved  conclusively  that  this  was  an  act  of  murder.     As  there 
were  no  persons  in  the  house  at  the  time  of  the  occurrence  ex- 
cepting the  woman  Humbler  and  the  prisoner  and  his  wife  it 
followed  that  either  Gardner  or  the  servant  Humbler,  or  both, 
must  have  been  concerned  in  committing  the  deed.     When 
confronted  with  the  crime  Gardner  accused  the  servant  Hum- 
bler of   having  perpetrated  the  murder  during  his  absence 
from  home,  but  as  no  evidence  could  be  obtained  against  the 
woman,  Gardner  was  called  upon   to  answer  the  charge  of 
murdering  his  wife.     Medical  experts  examined  the  body  of 
the   woman.     Her  age    was   thirty-seven,    previous    to    her 
death  healthy.     General  inspection  showed  her  to  be  a  well- 
developed   woman.      The   examination    was   made   at   eight 
o'clock  in  the  morning.     Her  bod}'  was  found  on  a  wooden 
floor,  covered  with  a  flannel  petticoat  and  a  chemise.     The 
upper  extremities  were  cold  and  rigid.     The  face,  shoulders 
and  chest  were  cold  and  the  neck  was  so  rigid  with  the  trunk 
that  the  entire  body  was  lifted  up  with  it  when  the  head  and 
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neck  were  raised.  The  thighs  and  legs  were  quite  cold;  but 
there  was  no  rigidity  below  the  pelvis.  The  body  had  cooled 
considerably  and  the  only  temperature  to  be  observed  was  in 
the  abdominal  cavity;  the  woman  being  in  the  seventh  month 
of  pregnancy,  such  a  condition  would  be  a  natural  inference. 
The  opinion  given  by  the  medical  expert  who  made  the  first 
examination  regarding  the  time  of  death  was  that  the  body 
must  have  been  dead  over  four  hours,  certainly  more  than 
three,  and  she  could  not  have  been  dead  so  short  a  time  as 
two  hours  when  he  first  saw  the  body,  and  possibly 
seven  hours  might  have  elapsed  since  the  death.  Comeley, 
another  medical  expert,  affirmed  this  and,  considering  the 
general  coldness  of  the  body  when  seen  at  eight  o'clock,  said 
that  the  deceased  must  have  been  dead  above  four  hours 
rather  than  under  that  time.  It  was  observed  that  about  two 
pints  of  blood  escaped  from  the  wounds  in  the  throat  and  as 
the  windpipe  had  been  cut  the  blood  flowed  directly  into  the 
bronchial  tubes,  thus  obstructing  respiration,  and  death  was 
caused  by  asphyxia.  It  was  proved  on  the  trial  that  from 
four  to  eight  o'clock  in  the  morning,  for  about  four  hours,  the 
prisoner  was  absent  from  home  following  his  usual  occupa- 
tion as  a  chimney  sweep.  It  was  contended  by  his  counsel 
that  the  murder  was  committed  during  his  absence  from  home 
or  between  the  hours  of  four  and  eight  A.  M.  On  this  theory 
alone  the  woman  Humbler  could  be  found  guilty.  The  facts 
presented  at  the  trial,  however,  proved  the  utter  inconsist- 
ency of  the  death  having  occurred  between  these  hours.  The 
result  of  the  trial  was  that  the  defendant  Gardner  was  con- 
victed and  sentenced  to  the  penitentiary  for  life.  The  weight 
of  authority  in  this  case  proved,  or  rather  tended  to  prove, 
that  it  was  an  utter  impossibility  for  a  body  dying  in  appar- 
ent health  to  cool  in  less  than  four  hours,  or  to  show  any 
marked  signs  of  rigidity  in  less  than  that  length  of  time. 
Thus  from  this  inference  the  jury  decided  that  the  woman  must 
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have  been  murdered  sometime  between  the  hours  of  eleven  P. 
M.  and  three  A.  M.  In  one  hundred  cases  of  death  suddenly 
where  the  temperature  was  taken  into  consideration  and  ob- 
served by  Stevenson  and  Wilks  there  was  not  a  single  instance 
in  which  a  body  cooled  and  rigor  mortis  occurred  in  four  hours 
or  under.  Thus  if  we  discover  the  body  in  a  state  of  warmth 
with  a  very  poorly  developed  rigor  mortis  it  is  a  safe  opinion 
to  say  that  the  body  has  not  been  dead  more  than  five  hours, 
and  possibly  seven  hours. 

Putrefaction  seldom  commences  before  the  temperature  of 
the  body  has  fallen  several  degrees  below  the  normal.  Thus 
if  the  gradual  cooling  of  the  body  be  taken  into  consideration 
in  estimating  the  time  which  has  elapsed  since  the  death,  it 
will  serve  to  reach  a  diagnosis.  It  should  be  remembered, 
however,  in  some  diseases  the  body  will  cool  more  rapidly 
than  in  others,  and  it  is  also  claimed  by  some  authorities  that 
in  all  individuals  after  death  there  is  a  slight  rise  in  temper- 
ature in  the  three  great  cavities  of  the  body  (the  cranial,  the 
thoracic  and  the  abdominal);  but  while  this  may  occur  in  the 
viscera,  caused  probably  by  the  rapid  chemical  changes 
within  their  structure,  it  is  just  as  certain  that  the  external 
parts  of  the  body  will  in  a  few  hours  after  death  become 
more  or  less  cold  to  the  touch,  according  to  the  external  tem- 
perature, the  amount  of  clothing  and  other  surrounding  con- 
ditions. I  may  also  state  that  where  the  clothing  protects  a 
body  the  decomposition  of  blood  in  the  veins  is  arrested, 
while  those  parts  unprotected  by  clothing  will  show  post 
mortem  staining  much  earlier.  Probably  the  best  method  of 
reaching  a  scientitic  conclusion  as  to  the  length  of  time  which 
has  elapsed  since  death  occurred,  and  before  putrefaction  has 
commenced,  is  to  observe  the  fall  of  temperature,  and  in  tak- 
ing the  temperature  the  investigator  must  keep  in  mind  the 
manner  and  the  cause  of  death,  the  previous  condition  of  the 
the  subject  at  the  time  of  death,  and  whether  there  has  been 
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a  large  amount  of  blood  lost,  or  whether  the  death  has  been 
due  to  hemorrhage,  etc.  As  a  rule  it  may  be  said  that  the 
fall  of  temperature  in  a  body  under  ordinary  circumstances 
will  be  about  as  follows: 


Maximum  temperature 
Minimum  temperature. 
Average  temperature  .... 


HOUBS  AFTKR  DEATH. 


2  to  3% 


95^  F. 

eo'^F. 

76«>F. 


3^  to  6 


86®  F. 
62^  F. 
74*' F. 


6  to  8 

80«  F. 
60«^F. 
70°  F. 


8  to  15  or  more. 


79«»  F.  (26.1*^  C  ) 
56°  F.  (13.3*'  C.) 
69<>F.   (20.5*' C.) 


In  taking  this  temperature  the  bulb  of  the  thermometer 
was  placed  on  the  skin  over  the  abdomen  and  the  thermom- 
eter was  deeply  impressed  in  the  folds  of  the  skin,  so  that 
the  external  air  might  not  influence  it.  Prom  eighteen  to 
twenty-four  hours  is  the  average  time  in  which  cooling  of  the 
body  may  occur.  In  winter  this  is  hastened,  while  in  summer 
it  is  delayed.  Prom  six  to  eight  hours  the  temperature 
taken  in  the  deeper  tissues  of  the  body  will  be  about  28  de- 
grees C.  (82.4  P.).  The  temperature  taken  in  the  rectum  in 
six  cases,  six  hours  after  death,  showed  a  temperature  of  90.6 
degrees  P.  Niderkorn  differs  considerably  from  the  table 
given  above  in  his  observations  of  temperature  after  death. 
Niderkorn's  table  is  as  follows: 


Maximum    temperature 
Minimum  temperature 
Average  temperature  ... 


HOURS    AFTEH   DEATH. 


2  to  4 


100.4« 
89.fi^ 
9G.9- 


4  to  6 


fi  to  H 


98.2^ 
80.  (i^ 
JH).2^ 


95.3^' 
70.5^ 

81. 7"^ 


8  to  12 


100.4«  F. 
62.6^  F. 
77.9^  F. 


It  is  reported  by  Nysten  that  in  cases  of  asphyxia  three 
days  are  required  for  the  body  to  cool  down  to  the  tempera- 
ture of  the  surrounding  atmosphere.     Of  course,  this  means 
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internal  temperature.  In  the  new-bom  child  cooling  occurs 
more  rapidly  than  in  those  a  month  old.  Thus  bodies  of  old 
people  will  cool  less  rapidly  than  young  subjects;  an  emaci- 
ated body,  sooner  than  fat  subjects.  Where  hemorrhage  has 
caused  the  death,  cooling  will  also  be  very  rapid,  but  it  is 
not  always  the  case. 

Dervergie  gives  a  very  good  table  for  the  purpose  of 
ascertaining  the  length  of  time  which  has  passed  since  death. 
He  has  divided  this  into  four  periods. 

First  Period:  If  the  warmth  of  the  body  is  more  or  less 
preserved,  and  there  is  only  a  general  or  partial  relaxation  of 
the  voluntary  muscles,  giving  special  attention  to  the  special 
circumstances  leading  to  and  causing  the  death,  and  the  con- 
dition of  the  body  previous  to  the  death,  it  may  be  inferred 
that  the  body  has  been  dead  from  a  few  minutes  to  ten  hours. 
In  this  short  period  from  a  few  minutes  to  ten  hours  the  mus- 
cles of  the  body  are  susceptible  of  contraction  and  expansion 
under  the  influence  of  mechanical  and  electrical  stimuli. 

Second  Period:  If  the  body  is  perfectly  cool  throughout 
and  the  rigor  mortis  is  well  marked,  the  muscles  no  longer  sus- 
ceptible to  nervous  inlluences, the  body  must  have  been  dead  not 
less  than  seven  hours  and,  according  to  surrounding  circum- 
stances, the  manner  and  the  causes  leading  to  the  death,  might 
have  been  dead  three  days.  This  opinion  may  be  a  little  in- 
definite, but  my  observations  lead  me  to  express  it  in  this 
way.  It  must  be  remembered  in  all  of  these  cases  that  partic- 
ular attention  must  be  given  to  the  manner  and  cause  of 
death,  the  condition  of  the  deceased  at  the  time  of  the  exam- 
ination, and  his  probable  condition,  healthy  or  diseased,  be- 
fore the  death,  the  surrounding  things  attendant  thereto,  and 
especially  to  the  time  of  year  and  the  conditions  of  temper- 
ature at  the  time. 

Third  Period:  The  body  is  perfectly  cool,  internally  and 
externally.  The  arms,  the  legs  and  neck,  as  well  as  the  trunk, 
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are  pliant  and  no  remains  of  cadaveric  rigidity  are  present. 
This  usually  marks  the  beginning  of  putrefaction,  but  it  may 
not  be  noticed  at  this  time.  If  it  has  not  made  its  appearance 
in  the  form  of  green  discolorations  in  the  right  iliac  space  or 
on  the  abdominal  structures,  the  body  must  have  been  dead 
not  less  than  two  days  nor  more  than  five.  If,  however,  putre- 
faction is  present,  then  the  time  may  be  extended  to  eight 
days  or  longer. 

Length  of  Time   Which  Has   Passed  After   Com- 
mencement of  Putrefaction. 

According  to  Taylor,  putrefaction  is  first  manifested  by  a 
slight  greenish  discoloration  of  the  skin  of  the  abdomen, 
while  according  to  Woodman  and  Tidy  putrefaction  begins  in 
the  mucous  membrane  of  the  trachea  and  larynx  first,  but  it 
is  not  shown  by  any  external  signs  such  as  are  present  on  the 
skin  of  the  abdomen.  Nearly  all  medico-legal  investigators 
are  alike  in  this  respect.  Putrefaction  is  certainly  one  of 
the  most  unequivocal  signs  of  death.  The  greenish  tinge  of 
decomposition  usually  manifests  itself  in  from  twenty-four 
hours  to  three  days  in  summer,  and  from  three  to  twelve  days 
in  winter,  depending  on  the  degree  of  cold.  In  some  cases  it 
may  be  present  within  twelve  hours  after  the  death,  and  in 
extreme  cases  I  have  not  observed  it  even  after  the  lapse  of 
fifteen  days.  This,  however,  was  in  the  body  of  an  asphyx- 
iated person,  which,  if  it  be  remembered,  takes  on  decompo- 
sition slowly,  if  it  has  been  caused  by  the  ordinary  illum- 
inating gas  or  natural  gas,  but  in  those  who  have  been 
suffocated  with  coal  gas  (methane  gas)  and  sulphuretted 
hydrogen  gases,  the  body  will  take  on  putrefactive  changes 
very  rapidly.  The  bodies  of  new-bom  children  and  those  of 
women  dying  in  child-birth  undergo  putrefaction  very  rapidly. 
The  child's  body  contains  more  fluids  and  thus  more  moisture, 
which  always  has  a  tendency  to  hasten  putrefaction,  as  is 
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evidenced  by  the  rapidity  with  which  decomposition  mani- 
fests  itself  in  the  bodies  of  those  who  die  of  dropsy  (general 
anasarca).  The  external  conditions  affecting  decomposition 
are  the  air,  moisture  and  temperature.  The  influence  of  the 
atmosphere  upon  the  decomposition  of  animal  tissue  is  well 
understood,  and  from  the  quotations  made  on  another  page 
it  will  be  seen  that  a  body  will  decompose  in  air  nearly  three 
times  as  fast  as  it  will  when  the  air  is  excluded.  Oxygen 
has  a  great  deal  to  do  with  the  decomposition  of  animal  tis- 
sues. Reese  says  that  nitrogen  will  preserve  animal  tissues. 
However,  I  do  not  believe  this  gas  alone  would  have  much 
influence  in  preserving  a  human  body.  It  is  a  mistaken  idea 
prevalent  among  the  laity  that  if  a  body  is  placed  in  an  air- 
tight casket  no  decomposition  can  occur.  An  experiment 
was  performed  on  a  body  in  order  to  disprove  this  statement. 
The  body  was  placed  in  an  air-tight  casket  without  being 
embalmed  or  having  anything  applied  to  it  to  preserve  it. 
By  means  of  a  small  opening  in  the  casket,  a  rubber  tube  and 
a  vacuum  pump,  all  of  the  air  that  was  around  the  body  was 
exhausted,  thus  neither  nitrogen  nor  oxygen  were  present  in 
the  external  air.  Then  the  case  was  hermetically  sealed. 
Putrefaction  was  delayed  a  little,  not  manifesting  itself  until 
the  third  or  fourth  day,  but  when  once  began  it  progressed  as 
rapidly,  and  seemed  to  be  in  excess  of  what  might  have  been 
expected  if  the  body  had  been  left  in  the  open  air.  Bacteria 
develop  best  in  the  bodies  where  there  is  a  great  deal  of 
moisture.  As  previously  stated,  the  bodies  of  the  infant  and 
women  in  child-birth  will  decompose  more  rapidly  than  ordi- 
nary persons.  The  woman  durinj:^  prej^nancy  has  an  increase 
in  the  amount  of  blood,  thus  an  increase  in  the  amount  of 
fluids  of  the  body.  Durinj^-  this  critical  i)eriod  she  must  not 
only  take  care  of  her  own  body  and  supply  it  with  nutritious 
blood,  but  must  have  enough  blood  to  supply  that  of  the 
child  in  utero.     Fat  persons  and  those  of  a  lymphatic  tend- 
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ency  generally  decompose  very  rapidly;  lean  ones  rather 
slowly,  unless  they  have  been  entirely  exhausted  by  some 
lingering  disease.  The  effect  of  moisture  is  well  understood 
by  all  bacteriologists.  Saprophitic  bacteria  develop  very  rap- 
idly in  the  bodies  of  persons  who  have  an  excessive  amount 
of  serous  fluids  in  them,  but  if  moisture  be  excluded  from 
the  tissues  by  drying,  by  removing  the  moisture,  or  the  intro- 
duction of  some  chemical  into  the  body  that  will  unite  with 
the  water  and  serous  matters  and  form  a  solid  or  semi-solid 
substance  of  a  different  chemical  composition,  then  putrefac- 
tion may  even  be  arrested  in  those  bodies  that  die  of  dropsy 
or  child-birth  or  a  disease  where  a  large  amount  of  serous, 
matter  is  distributed  throughout  the  body.  If  one  was  called 
to  examine  a  body,  and  after  taking  in  all  of  the  circum- 
stances which  tend  to  influence,  accelerate  or  modify  decom- 
position, it  is  found  that  the  abdomen  is  green,  the  rigor 
mortis    has    disappeared,    the    temperature     of    the    body 

• 

lowered,  it  feels  cold,  and  the  extremities  are  pliant,  as  well 
as  the  muscles  of  the  trunk  and  abdomen,  there  being  a 
decrease  of  tension  in  the  eye,  and  the  cornea  when  pressed 
upon  with  a  pencil  point,  or  other  instrument,  receives  an 
indentation  which  does  not  disappear,  such  a  body  has  been 
dead  from  one  to  three  days  in  summer,  and  from  three  to 
fifteen  days  in  winter,  according  to  the  degree  of  tempera- 
ture at  the  time.  I  desire  to  quote  a  case,  that  of  an  individ- 
ual whose  vocation  was  that  of  a  quarryman.  He  left  his 
home  in  early  December  and  was  last  seen  going  over  the 
mountains  to  visit  a  friend.  He  never  reached  his  friend's 
house.  Search  was  made  for  him,  but  after  several  days'  dili- 
gent effort  the  body  could  not  be  located.  The  search  was 
discontinued.  The  following  spring,  about  the  middle  of 
March,  the  body  was  accidentally  discovered  by  some  hunt- 
ers. It  was  taken  to  an  undertaking  establishment,  where  I 
made  an  examination.     There  was  no  sign  of  decomposition 
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over  the  abdominal  cavity  except  a  slight  greenish  yellow 
just  over  the  stomach.  The  body  was  intensely  rigid,  and 
before  it  could  be  straightened  it  was  necessary  to  cut  the 
tendons  of  the  soleus  and  plantarus  muscles,  the  tendons  of 
the  biceps  and  the  flexor  tendons  of  the  arm.  There  was  not 
a  sign  of  decomposition  about  the  face  or  neck  save  the  ine- 
lasticity of  the  cornea  and  a  decreased  tension  in  the  eye, 
giving  it  a  sunken  appearance.  It  happened  that  during  this 
winter  it  was  very  cold  from  December  to  March,  the  temper- 
ature being  at  a  freezing  point  nearly  all  that  time.  Thus  it 
can  be  seen  that  decomposition  could  not  advance  very  much 
in  such  a  climate.  If  a  body  is  found  in  summer  time  with 
blebs  (blisters)  over  the  skin  and  maggots  in  the  muscles,  the 
body  greatly  distended  with  gases,  green  all  over,  the  epi- 
dermis slipping,  the  nails  loose  and  easily  detached,  the"  eye 
in  such  a  condition  that  it  is  impossible  to  note  its  color,  and 
distended  as  though  they  would  leap  from  their  sockets,  the 
body  has  been  dead  from  two  to  three  weeks  in  summer  and 
from  three  to  live  weeks  in  winter,  according  to  the  tempera- 
ture existing  at  the  time.  If  you  are  called  to  examine  a 
body  which  has  been  dead  evidently  a  considerable  time,  and 
you  find  that  the  chest  and  abdomen  have  burst  open  and  dis- 
charged their  contents,  the  ribs  and  some  of  the  bones  of  the 
extremities  denuded  of  their  fleshy  coverings,  it  is  safe  to 
presume  that  the  body  has  been  dead  from  one  to  two  months 
in  the  summer  and  from  two  to  live  months  in  the  winter.  It 
is  impossible  to  state  exactly  how  long  a  body  has  been  dead. 
The  greatest  authority  on  this  subject,  Orifila,  states  that  we 
cannot  do  any  more  than  conjecture.  Casper's  case,  where 
the  men  were  buried  at  the  same  time,  in  the  same  kind  of 
soil,  in  the  same  clothing,  and  each  found  in  a  different  state 
of  decomposition  a  few  days  later  when  they  were  exhumed, 
will  be  sufficient  to  put  us  on  our  guard  in  giving  a  concise 
and  definite  opinion  as  to  the  length  of  time  that  has  elapsed 
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since  the  death  of  the  individual.  But,  taking  everything 
into  consideration,  the  surroundings,  the  temperature,  the 
condition  of  the  body,  the  previous  history  of  the  individual, 
if  it  can  be  obtained,  the  manner  and  cause  of  death,  we 
will  be  able  by  considering  all  of  these  to  form  an  opinion 
which  will  have  some  weight  before  a  tribunal  or  a  scientific 
body. 

The  Formation  of  Adipocere  is  another  peculiar  phe- 
nomena which  appears  in  certain  cases  during  the  progress 
of  decomposition.  The  first  accounts  of  any  importance  on 
this  subject  are  those  published  by  Pourcroy  in  1789.  This 
gentleman  observed  a  change  from  the  ordinary  order  of  pu- 
trefaction. In  removing  the  remains  from  a  cemetery  in  Paris 
he  came  upon  a  large  number  of  bodies  that  had  been  buried 
one  upon  the  other.  These  bodies  were  buried  in  very  moist 
soil,  and  when  exhumed  presented  the  appearance  of  a  soft 
cheesy  mass  of  a  dirty  white  color.  This  condition  was  pres- 
ent in  all  of  the  bodies,  and  in  nearl}'^  every  instance  the 
whole  body  was  affected  alike.  Fourcroy  gave  the  name  of 
**adipocere"  to  this  condition.  It  is  also  known  as  saponifi- 
cation. Saponification  or  the  formation  of  adipocere  cannot 
take  place  only  in  the  presence  of  moisture;  the  body  must  be 
buried  in  very  moist  soil,  or  else  immersed  in  water  for  a  con- 
siderable time.  Drowned  subjects  frequently  present  this 
phenomena.  About  five  or  six  weeks  is  all  that  is  required 
for  the  body  of  an  infant  to  be  converted  into  adipocere,  if 
the  body  has  been  immersed  in  water  for  that  length  of  time. 
It  requires  a  much  longer  period  for  an  adult  subject  —  usually 
one  year  will  elapse  before  the  process  is  completed.  If  the 
body  has  been  buried  instead  of  being  immersed  in  the  water, 
and  the  soil  be  of  a  moist  condition,  it  may  be  three  years 
before  saponification  is  complete.  It  has  been  found  u])on 
examination  of  these  bodies  that  adipocere  is  a  chemical  sub- 
stance, composed  principall}'^  of  ammonium  oleate  and  stear- 
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ate.  There  is  also  frequent  deposits  of  lime  found  in  bodies 
of  this  class.  The  ammonium  is  obtained  from  the  nitrogen 
of  the  body. 

In  India  the  body  of  a  young  Chinese  woman  alleged  to 
have  died  in  child-birth  was  exhumed  seventy-six  hours  after- 
wards. It  was  found  to  be  considerably  saponified.  Such  a 
rapid  conversion  into  adipocere  can  only  occur  in  hot  coun- 
tries. A  male  Hindoo  was  killed  by  the  kick  of  a  horse,  and 
was  buried  the  following  day.  Pour  days  after  burial  the 
body  was  exhumed  and  found  to  be  in  an  advanced  state  of 
saponification  externally.  The  heart  and  liver  also  were  in 
the  same  condition.  All  of  these  bodies  were  buried  in  a  soft, 
porous  soil  saturated  with  moisture,  the  temperature  being 
high.  Another  case  was  that  of  an  European  sailor  who  fell 
into  the  river  Hoogly.  The  body  was  recovered  in  nine  days. 
Saponification  was  complete  in  both  the  external  and  inter- 
nal parts.  A  young  European  was  drowned  in  the  same  river. 
The  body  was  discovered  seven  days  afterwards.  Saponifi- 
cation had  advanced  in  both  internal  and  external  tissues. 
The  stomach  of  this  individual  contained  undigested  food, 
flesh  and  potatoes.  The  flesh  in  the  stomach  was  saponified 
and  the  potatoes  not  altered  in  the  least.  One  case  is  re- 
ported in  India  where  a  body  was  completely  saponified  both 
externally  and  internally  in  the  short  period  of  forty-eight 
hours.  This,  however,  is  an  unusually  rare  occurrence,  and 
could  not  possibly  liapi)en  in  any  other  climate  remote  from 
India. 

Mummiflcation. —  This  constitutes  another  condition  by 
which  the  ordinary  })roj4Tess  of  decomposition  is  arrested. 
Mummification  is  a  condition  in  which  the  body  dries  up  or 
dessicates.  This  is  very  frequent  in  hot  countries,  such  as 
Arabia,  Australia,  Eg3'pt,  etc.  Natural  mummies  may  also 
be  found  in  many  other  countries  remote  from  those  just 
named.     In  the   Monastery  of  St.   Petersburg,   those  bodies 
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which  are  found  dead  in  the  snow  are  deposited  in  a  chapel  in 
a  sitting  position.  This  chapel  has  open  grated  windows, 
giving  free  access  to  the  air,  the  cold  of  which  seems  to  have 
preserved  them  and  given  time  for  drying.  I  have  seen  sev- 
eral mummies  which  were  made  in  the  United  States;  two  of 
these  were  produced  in  the  state  of  Alabama,  which  has  a 
climate  favorable  to  mummification.  One  of  them,  the  body 
of  a  criminal,  was  in  a  very  perfect  condition  of  mummifica- 
tion; the  other  one,  that  of  a  negress,  was  also  a  fine  speci- 
men, but  had  begun  to  show  signs  of  decomposition.  During 
my  services  as  Demonstrator  at  the  Indiana  College  of  Em- 
balming, I  made  several  experiments  on  this  line,  some  of  the 
mummified  specimens  being  in  existence  at  the  present  time. 
The  bodies  of  those  such  as  die  from  some  of  the  wasting 
diseases  are  most  liable  to  this  change,  lean  persons  more  so 
than  plethoric  individuals.  Certain  embalming  preparations 
containing  a  large  amount  of  arsenate  of  soda  and  alcohol 
also  have  a  tendency  to  cause  mummification. 


CHAPTER  IIL 


Anatomy  of  the  Human  Body# 


Anatomical    Elements . 

Without  a  complete  knowledge  of  the  component  parts 
of  the  body,  the  embalmer  cannot  perform  his  work  in  a  sci- 
entific manner,  neither  will  he  be  able  to  appreciate  the 
pathological  and  morbid  conditions  that  present  themselves 
in  the  various  cases  he  is  called  upon  to  handle,  unless  he  is 
well  acquainted  with  the  details  of  the  normal  structure  of 
the  human  body.  While  it  is  not  necessary  that  the  em- 
balmer should  be  familiar  with  the  histological  conditions  or 
the  study  of  the  genesis  of  cells,  and  the  minute  anatomy,  he 
should  be  well  acquainted  with  the  structure  of  the  vascular 
system,  the  arrangement  of  the  different  viscera,  and  their 
function  during  life. 

It  is  a  well  known  fact  that  the  ancient  embalmers  were 
well  acquainted  with  the  anatomy  of  the  body,  although  their 
facilities  for  study  w^ere  not  as  good  as  ours,  as  dissection  of 
the  human  body  was  entirely  prohibited  in  the  days  of 
Herodotis  and  Diodorus  Sicihis,  who  w^ere  the  historians  that 
lived  and  wrote  during  the  Egyptian  period. 

The  anatomy  that  is  necessary  for  the  professional  em- 
balmer  pertains  more  to  the  study  of  the  vascular  system, 
and  to  the  positions  of  the  viscera,  and  these  will  be  taken 
up  in  their  entirety  and  will  be  described  in  full;  the  anatom- 
ical elements,  independent  of  the  arteries,  veins  and  the  vis- 
cera,  will   be  described   sufficiently    to   j^ive   the   reader  an 
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intelligent  idea  of  their  structure,  without  entering  into  an 
exhaustive  treatise  on  these  minor  subjects. 

Divisions  of  the  Body. — The  body  to  be  dissected  is 
usually  divided  into  sections,  or  divisions,  namely:  The  head 
and  neck;  the  thorax  and  upper  extremities;  the  abdomen  and 
lower  extremities.  The  dissector  who  has  the  arm  and  thorax, 
dissects  the  viscera  contained  in  that  cavity,  which  are  the 
heart  and  lungs;  also  their  coverings,  the  pericardium  and 
the  pleura,  respectively.  The  dissector  who  has  charge  of 
the  lower  extremities,  dissects  the  contents  of  the  abdom- 
inal and  pelvic  cavities,  which  contain  the  liver,  gall  bladder, 
stomach,  spleen,  pancreas,  large  and  small  intestines,  kid- 
neys  and  their  appendages,  the  supra  renal  capsules,  the 
bladder  and  the  ureter;  and  in  the  female  subject  we  have,  in 
addition  to  these  organs,  the  uterus  or  womb,  and  the  falo- 
pian  tubes  and  ovaries;  the  peritoneum  is  the  covering  which 
protects  the  intestines  and  the  contents  of  the  abdominal 
cavity. 

The  dissector  who  has  charge  of  the  head  and  neck,  also 
dissects  the  contents  of  the  cranial  cavity  and  the  upper  part 
of  the  spinal  cavity;  these  cavities  enclose  the  brain  and 
spinal  cord  and  its  envelopes,  the  arachnoid  membranes,  pia 
mater  and  dura  mater. 

Division  of  the  Tissues. — The  human  body  may  be  fur- 
ther subdivided  into  its  anatomical  elements,  which  are: 
skin,  subcutaneous  tissues,  the  superficial  fascia,  muscles, 
bursae,  lymphatics,  synovial  membranes,  deep  fascia,  arteries, 
veins,  nerves,  viscera,  ducts,  mucous  and  serous  membranes, 
ligaments,  cartilages,  bones,  teeth,  hair  and  nails. 

The  Skin. — The  skin  is  composed  of  two  separate  and 
distinct  layers,  the  outside  layer  being  known  as  the  epider- 
mis, the  inner  layer  being  known  as  the  true  skin  or  cutis 
vera.  The  epidermis,  or  outside  layer,  is  made  up  almost  en- 
tirely of  stratified  epithelium,  the  cells  of  which  are  large 
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and  contain  more  protoplasm  as  they  encroach  upon  the  cells 
or  outside  layer  of  the  true  skin.  In  the  colored  races  of 
mankind,  the  pigment  or  coloring  matter,  wbicb  serves  to 
distinguish  one  race  from  another,  is  found  in  the  deep  layer 
of  cells  in  the  epidermis.  There  are  no  blood  vessels  in  the 
epidermis,  but  the  lymph  circulates  very  freely  through 
channels  between  the  cells.  The  nerves  are  distributed  quite 
freely  throughout  the  entire  layer  of  the  epidermis. 


The  cutl.s  vera  or  inner  layer  of  the  skin  is  composed  of 
connective  tissue  of  a  very  dense  nature,  but  as  the  corium 
deepens,  the  connective  tissue  becomes  soft  and  cellular  as  it 
begins  to  encroach  upon  tlie  subcutaneous  tissues,  the  upper 
part  of  which  is  very  intimately  connected  with  the  under 
surface  of  the  true  skin. 

The  corium  is  very  freely  supplied  with  blood  vessels 
and  nerves;  the  blood  vessels  end  at  the  upper  surface  of  the 
true  skin  in  a  capillary  net  work. 
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Subcutaneous  Tissue.  —  The  subcutaneous  tissue  is 
found  just  beneath  the  skin.  It  is  made  up  principally  of 
adipose  or  fatty  tissue.  In  a  great  many  places  in  the  body 
this  subcutaneous  tissue  may  be  divided  into  two  layers, 
which  are  then  known  as  the  superficial  and  deep  layers  of 
the  subcutaneous  tissue. 

Superficial  Fascia. —  The  superficial  fascia  of  the  body 
is  a  dense  fibrous  layer  which  covers  the  whole  of  its  surfaces 
beneath  the  skin.  In  many  places  the  superficial  fascia  is 
formed  into  ligaments,  which  serve  to  bind  down  the  tendons, 
as  in  the  wrist  and  ankle,  and  in  these  situations  is  much 
thicker  and  stronger  than  in  other  parts  of  the  body. 

Muscles. —  Since  muscular  tissue  forms  the  greater  part 
of  the  fleshy  constituents  of  the  body,  we  should  endeavor  to 
investigate  it  as  fully  as  possible.  All  muscular  tissue  pos- 
sesses the  power  of  contractility,  either  through  the  form  of 
nervous  stimuli  or  from  mechanical  irritation  by  means  of 
electric  currents.  The  degree  of  contraction  varies  however 
with  different  muscles  and  in  different  regions  of  the  body. 
Histologists  have  divided  muscular  tissue  into  two  kinds  — 
voluntary  and  involuntary:  and  a  still  further  division  in  that 
of  the  heart,  which  is  known  as  cardiac  muscular  tissue,  and 
will  be  described  more  fully  with  the  anatomy  and  descrip- 
tion of  the  heart.  Voluntar}-  muscles  are  those  which  are 
under  direct  control  of  the  will,  while  involuntary  muscles 
are  entirely  independent  of  the  will.  The  voluntary  muscles 
of  the  human  VmkI}'  are  attached  to  the  bony  frame-work  of 
the  body  either  at  their  origin  or  their  insertion,  there  being 
but  rare  exceptions  to  this  rule.  Their  })rincipal  use  is  that 
of  motion  and  locomotion.  The  involuntary  muscles  of  the 
body  are  found  chiefly  in  the  viscera  and  between  the  internal 
and  external  coats  of  the  arteries,  veins  and  lymphatics.  The 
involuntary  muscles  are  sui)plied  by  the  sympathetic  nerves. 
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Minute  Anatomy. —  If  a  section  of  muscle  be  examined 
under  a  low  power  of  the  microscope,  it  will  present  several 
J  important    and    separate 

structures;    the    outside 
shield  of  the  muscle  is  a 
fibrous  structure  and  exists 
between  all  the  large  mus- 
cles, under    the    name    of 
-  intermuscular  septa,  but  as 
soon  as  we  take  a  section 
,  through  a  part  of  the  mus- 
cles, we  find  that  the  mus- 
cle is  further  divided  into 
bundles  of  muscular  fibres. 
These  fibres  are  either  cir- 
MEc^ccpicai  appearance  of  muscle  (low     ^ular  or  pyramidal  in  Shape 
TAVrnaTi^rrmyXm".'*''^^^^^^^^  «"*1  are  Separated  from  one 

lernalperi,nysLon,;<.mu«leHbre.        ■  another    by    3    thin     fibrOUS 

membrane  known  as  the  internal  perimysium,  while  the  mem- 
brane which  invests  the  whole  of  the  muscular  fibres  is  known 
as  the  external  perimysium.  The  little  delicate  membrane 
which  separates  each  fibre  is  known  a.s  the  sarcolema,  and  is 
a  very  elastic  membrane,  beintf  transparent  and  possessing 
considerable  touj^hness.  The  fibres  in  the  muscles  are  very 
short,  varying  in  lenj^th  from  ;J0  to  40  millimeters,  and  are  ar- 
ranged parallel  to  the  course  of  the  muscle.  These  fibres, 
when  examined  with  still  higher  powers,  present,  in  the  case 
of  the  voluntary  musclf,  a  striped  appearance,  while  the  in- 
voluntary fibres  are  destitute  of  these  striations;  tlius  volun- 
tary muscles  are  known  as  strii)ed,  while  involuntary  muscles 
are  known  as  unstriped  muscles. 

The  Vascular  Supply.— The  blood  supply  to  the  mus- 
cles of  the  body  is  very  jrreiit  an<l  is  cliaracteristic  in  the  dis- 
tribution of  the  capillary  branches.     The  vessels,  after  enter- 
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ing:  the  muscle,  are  supported  into  the  fibres  by  means  of  the 
perimysium;  at  this  point  they  break  up  and  spread  out  into 
capillaries,  which  are  more  or  less  circular,  and  within  this 
capillary  arrangement  the  muscular  fibre  is  contained.  The 
muscular  fibres  are  freely  supplied  with  lymphatics  and 
nerves,  the  nerves  always  entering*  the  muscle  at  the  center, 
then  spreading  towards  each  extremity. 

Chemical  Composition. — The  chemistry  of  the  muscles 
is  very  little  understood,  on  account  of  the  coagulation  that 
takes  place  in  its  substance  immediately  after  death,  but 
numerous  experiments  along  this  line  of  investigation  prove 
that  after  the  muscular  fibre  has  been  separated  from  the  fats 
and  connective  tissue,  then  frozen  and  placed  in  a  mortar  and 
the  fluids  expressed  through  linen, which  acts  as  a  sort  offilter- 
ing  agent,  a  slight  yellow  syrupy  fluid  is  obtained,  known  as 
the  muscle  plasma.  This  muscle  plasma,  or  muscular  juice, 
is  mostly  neutral,  but  in  some  cases  is  alkaline.  As  soon  as 
this  fluid  is  obtained  from  the  muscular  fibres  it  undergoes  a 
spontaneous  coagulation  at  ordinary  temperature,  and  re- 
sembles very  much  the  plasma  taken  from  human  blood. 
This  plasma  subsequently  contracts  and  presses  out  a  thin 
serous  fluid,  which  is  known  as  the  myosin  of  the  muscle. 
This  myosin  is  acid  in  reaction,  and,  in  the  dead  body,  as 
soon  as  it  coagulates  it  causes  a  peculiar  condition,  known  as 
rigor  mortis,  or  post  mortem  rigidity,  which  appears  in  all 
bodies  after  death,  and  which  is  discussed  in  full  in  the  chap- 
ter on  that  subject. 

Bursae. — The  bursce  in  the  human  body  are  of  two  kinds — 
bursa  mucosa  and  bursa  synovia.  The  bursa^  mucosa?  are 
found  in  the  subcutaneous  areolar  tissue  beneath  the  skin  and 
some  bony  prominence,  as  at  the  elbow  joint  and  over  the 
patella  at  the  knee  joint.  The  burScE  synovia?  are  found  in 
the  deeper  tissues,  usually  between  muscles  or  tendons 
These  bursa?  are  closed  sacs,  except  where  they  are  situated 
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near  a  joint,  where  they  usually  communicate  with  the  syno- 
vial  surfaces  in  the  joint.  They  are  composed  of  fibrous 
tissue  and  contain  a  viscid  fluid. 

Lymphatics. — In  addition  to  the  general  or  systemic  cir- 
culation of  blood,  we  have  a  separate  system  of  vessels 
for  the  circulation  of  lymph.  These  vessels  are  known  as 
lymphatic  vessels.  The  lymphatic  vessels  generally  begin 
at  the  periphery,  in  what  are  known  as  lymph  spaces.  These 
spaces  are  found  in  nearly  all  of  the  organs  and  tissues  of  the 
body.  The  lymph  which  is  taken  up  from  these  lymph  spaces 
and  from  the  lymph  channels  in  the  intestines  is  collected 
into  a  larger  system  of  vessels  at  the  receptaculum  chyli, 
which  is  situated  in  the  abdominal  cavity  at  a  point  opposite 
the  third  lumbar  vertebra.  The  lymph,  which  is  now  col- 
lected into  the  larger  lymph  vessels,  ascends  towards  the 
root  of  the  neck,  where  it  is  emptied  into  the  thoracic 
duct,  which  in  turn  empties  it  into  the  subclavian  vein. 
The  lymph  fluid  which  circulates  in  these  vessels  is  of  a 
clear,  viscid  consistence,  and  is  supposed  to  come  largely 
from  the  lymph  which  has  escaped  through  the  tissues  from 
the  blood  current  and  in  the  interstices  of  the  villi  of  the 
intestines. 

At  the  beginning  of  the  lymph  capillaries,  which  are  al- 
ways larger  than  the  blood  capillaries,  the  vessels  have  but 
one  coat,  which  gradually  merges  into  sinuses  or  open  ves- 
sels, but  as  the  capillaries  encroach  upon  the  larger  lymph 
vessels  they  begin  to  take  on  the  more  substantial  form  of 
vessels,  having  distinct  coats  and  valves  along  their  course, 
so  as  to  prevent  the  regurgitation  of  the  lymph.  These 
valves  are  nearly  analagous  to  the  valves  in  the  veins.  All 
along  the  course  of  these  lymphatics,  but  more  especially  in 
the  neck  and  along  the  flexure  of  the  thigh,  corresponding  to 
the  location  of  Poupart's  ligament,  will  be  found  a  series  of 
glands.     These  glands  vary  in  size  —  from  that  of  a  millet 
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seed  to  that  of  a  hazel  nut — in  the  normal  or  physiological 
condition;  but  in  certain  diseases  infecting  these  glands, 
they  increase  in  size  very  considerably.  The  glands  are  for 
the  most  part  arranged  in  a  system  of  chains,  being  situated 
all  along  the  course  of  a  lymph  vessel.  The  lymph  fluid 
which  circulates  through  them  is  thrown  through  a  system  of 
meshes  before  it  proceeds  along  the  course  of  the  vessel 
towards  the  thoracic  ducts,  which  empty  the  lymph  fluid  into 
the  circulation  by  a  small  duct  which  enters  the  subclavian 
vein  at  the  junction  of  the  subclavian  with  the  internal  jugu- 
lar vein. 

Synovial  Membranes. —  Lining  the  surfaces  of  the 
joints,  and  interposed  between  certain  muscles  and  tendons, 
is  a  membraneous  sac,  or  tube,  which  secretes  a  clear 
viscid  fluid,  not  unlike  the  white  of  an  egg.  This  fluid  is 
known  as  synovia,  and  serves  to  lubricate  the  joints  and  ar- 
ticular parts  of  the  body.  These  membranes  are  composed  of 
connective  tissue,  and  are  tough  and  fibrous.  The  synovial 
membrane,  situated  in  the  knee  joint, is  the  largest  in  the  body. 

Deep  Fascia. —  Closely  investing  the  muscles  and  form- 
ing the  sheaths  for  the  arteries  and  veins  is  a  membrane, 
fibrous  in  texture,  very  inelastic  and  unyielding.  This  mem- 
brane, which  invests  the  deeper  tissues  of  the  body,  is  known 
as  the  deep  fascia.  It  serves  to  protect  the  different  struct- 
ures and  to  give  attachment  to  muscles,  as  is  the  cases  of 
that  of  the  tensor  vaginjt?  femoris  muscle  in  the  thigh; 
serving  also  to  protect  the  body.  The  membrane  is  thicker 
on  the  outside  of  the  extremities  than  on  the  inner 
side.  It  closely  invests  every  muscle,  and  in  many  cases  is 
attached  to  the  periostium  of  bone.  Where  it  invests  the 
muscles  separately,  the  fascia  between  the  muscles  is  known 
as  intermuscular  septa. 

The  Arteries. —  The  arterial  system  is  one  complete  net 
work  of  vascular  tubes  which  serve  to  convey  the  blood  from 
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the  heart  to  the  capillaries,  which  exist  in  every  part  of  the 
body.  The  arteries  are  made  up  of  three  distinct  coats,  an 
inner  endothelial  coat,  so  arranged  that  the  epithelium,  lining 
the  inner  part  of  the  tube,  points  toward  the  long  axis  of  the 
vessel.  This  coat  becomes  detached  very  early  after  death, 
and  is  easily  separated  from  the  remaining  coats.  The  mid- 
dle coat  is  composed  principally  of  muscular  and  elastic  tis- 
sue, and  gives  strength  and  elasticity  to  the  vessel.  This 
middle  coat  is  different  in  many  of  the  arteries.  In  the  caro- 
tid and  some  of  its  immediate  branches,  also  in  the  aorta  and 
the  larger  blood  vessels  generally,  the  middle  coat  has  nearly 
the  same  amount  of  elastic  tissue  as  it  has  muscular  tissue. 
In  the  smaller  arteries  the  muscular  tissue  predominates. 

The  external  or  outside  coat  of  the  arteries  is  composed 
of  connective  tissue  with  a  small  amount  of  elastic  tissue  in- 
terposed  as  the  external  coat  approaches  on  the  middle  tunic. 
The  outside  coat  of  the  artery  gives  a  great  deal  of  strength 
to  the  vessel,  and  is  not  so  easily  torn  or  separated  from  the 
other  coats  when  a  ligature  is  placed  around  it. 

The  Veins. —  The  veins,  like  the  arteries,  have  three 
coats.  The  inner  coat  is  made  up  of  much  the  same  material 
as  the  inner  coat  of  the  arteries,  but  the  inner  coat  of  the  veins 
has  less  elastic  fibres  in  it  and  it  seldom  becomes  a  complete 
membrane.  The  inner  coat  of  the  veins  is  not  so  easily  de- 
tached as  is  the  case  with  the  arteries.  The  middle  coat 
contains  both  muscular  tissue  and  elastic  tissue,  but  they  are 
in  less  quantity  than  the  middle  coat  of  the  arteries.  The 
external  or  outside  coat  is  composed  principally  of  white 
librous  connective  tissue,  intermingled  w^ith  elastic  fibres; 
this  coat  is  stronger  than  the  external  coat  of  the  arteries, 
thus  while  the  veins  have  thinner  walls,  they  are  in  many  in- 
stances stronger  than  the  arteries.  Valv^es  are  present  in  a 
great  many  of  the  veins,  especially  in  the  large  veins  of  the 
extremities;  these  valves  are  semilunar  in  shape  and  are  com- 
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posed  of  fibrous  tissue  and  a  folding  in  of  the  inner  coat  of 
the  vessel;  they  are  very  strong  and  prevent  the  regurgita- 
tion of  the  blood  in  the  veins.  The  coats  of  the  veins,  like 
the  arteries,  differ  in  different  parts  of  the  body.  Some  of  the 
veins  have  one  or  another  coat  developed  more  than  the 
average,  while  others  ■will  be  found  deficient  in  the  inner  or 
external  wall. 

The  Nerves. —  All  nerve  trunks,  whether  derived  from 
the  cerebro  spinal  or  the  sympathetic  system,  may  be  classed 
under  two  headings  —  medullary  and  non-medullary.  The 
nerves  springing  from  the  brain  and  cord  are  made  up  of  the 
medullary  variety,  while  those  springing  from  the  sympa- 
thetic system  are  mostly  non-raedullated. 

The  nerves  for  the  most  part  tend  to  follow  the  course  of 
the  blood  vessels,  and  in  many  instances  will  be  found  in  the 
same  sheaths.  They  can  be  distinguished  from  the  vessels 
or  surrounding  tissue  by  their  white  color,  inelasticity  and 
fibrous  texture,  being  hard  to  the  toucli  and,  unlike  the  arte- 
ries or  veins,  they  have  no  central  opening. 

Ducts. — Ducts  are  tubes  or  canals  which  serve  to  convey 
the  products  of  secretion  into  the  intestines,  or  in  the  case  of 
the   thoracic   duct,  into   the   circulation.      There   are   many 

smaller  ducts 
and  canals  in 
dilTerent  parts 
of  the  human 
anatomy  which 
serve  merely  as 
efferent  tubes. 
These  ducts 
are  generally 
composed  of 
three  coats,  the 
middle  coat   being  made  up  principally  of  muscular  tissue. 
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The  largest  ducts  in  the  body  are  the  ducts  leading  from  the 
liver  (the  ductus  communis  choledicus,  the  hepatic  duct  and 
the  cystic  duct).  The  duct  leading  from  the  pancreas  and 
the  bile  ducta  empties  into  the  duodenum  (see  cut  of  pancreas), 
the  upper  part  of  the  small  intestines.  In  the  foetal  state  we 
have  two  ducts  which  serve  to  convey  the  blood  from  one 
vascular  channel  to  another;  these  ducts  close  at  birth. 
They  are  the  ductus  arteriosis  and  the  ductus  venosis. 

Mucous  and  Serous  Membranes. — The  inner  coats  or 
lining  of  the  canals  of  the  body,  such  as  the  intestinal  canal, 
the  vaginai,  the  mouth,  etc.,  are  lined  with  mucous  membrane, 
which  is  a  smooth  membrane.  As  this  mucous  membrane  ap- 
proaches the  orifices  of  the  body,  it  becomes  intimately  con- 
nected to  the  skin,  the  point  of  union  being  marked  by  a 
distinct  line,  as  at  the  lips.  The  serous  membranes  in  the 
body  serve  to  protect  the  viscera  and  tissues  from  friction, 
and  in  some  instances  they  serve  to  protect  the  viscus  which 
they  surround.  The  serous  membranes  invest  all  opposed 
surfaces  and  form  the  lining  for  the  abdominal  and  thoracic 
cavities.  All  of  the  viscera  are  surrounded,  more  or  less, 
with  serous  membranes. 

Ligaments. — Ligaments  are  found  around  all  joint  sur- 
faces of  the  body.  They  are  composed  principally  of  elastic 
tissue.  These  ligaments  are  exceedingly  tough  in  texture, 
and  are  the  means  of  binding  the  joints  together,  thus  hold- 
ing the  joint  surfaces  in  apposition  and  ])reventing  displace- 
ment. The  ligaments  are  ])liable  but  inextensible,  permit- 
ting of  easy  movement  in  a  limited  direction. 

Cartilage. —  There  are  several  varieties  of  cartilage  in 
the  body,  according  to  the  location  and  the  function  it  has  to 
serve.  It  is  found  on  the  articular  extremities  of  the  bones, 
and  between  the  vertebrae  The  costal  cartilages  of  the  ribs, 
which  connect  the  ribs  to  the  sternum  or  breast-bone,  are 
made  up  of  strong  white  libro  cartilage,  while  the  cartilages 
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of  the  ear  and  eustachian  tube  are  composed  of  the  yellow 
elastic  fibro  cartilage.  The  cartilage  permits  of  freedom  of 
movement  in  the  case  of  the  costal  cartilages,  and  at  the 
same  time  serves  to  protect  the  viscera  of  the  thorax.  The 
cartilages  of  the  spinal  column  and  joint  surfaces  serve  as  a 
cushion  to  prevent  concussion. 

Bone. —  For  convenience  of  description,  the  bones  of  the 
skeleton  may  be  divided  into  long,  short,  flat,  and  irregular. 
The  skeleton  gives  attachment  to  the  muscles  and  soft  tissues 
of  the  body,  maintains  the  shape  and  position,  and  protects 
the  viscera  from  injury.  There  are  two  hundred  distinct  hones 
in  an  adult  human  body,  but  in  the  child  this  number  is  in- 
creased, on  account  of  certain  bones,  such  as  the  pelvis,  being 
divided.    These  subsequently  become  united  in  the  adult  state. 

The  Skull  consists  of  twenty-two  bones,  fourteen  of 
which  form  the  face  and  eight  unite  to  form  the  cranium. 
The  spinal  column  is  made  up,  in  the  adult,  of  twenty- six 
bones,  while  in  the  child,  on  account  of  the  yet  incomplete 
union  between  the  sacrum  and  coccyx,  there  are  thirty-three 
bones.  In  the  chest  we  have  the  thorax,  which  is  composed 
of  the  sternum  and  twelve  pairs  of  ribs,  which  make  in  all  for 
the  chest,  twenty-five  bones.  In  the  arm  and  hand  we  have 
thirty  bones,  which,  if  we  include  the  clavicle  or  collar-bone 
and  the  scapula  or  shoulder-blade,  makes  thirty-two  bones, 
and  counting  those  in  the  opposite  arm  and  hand  would  make 
in  all  sixty-four  bones  for  the  upper  extremities.  The  bone§ 
of  the  leg  and  foot  are  thirty  in  number;  thus,  if  we  consider 
the  pelvis,  which  is  composed  of  the  innominate  bones,  and 
the  bones  in  the  opposite  leg  and  foot,  we  have  in  all  sixty- 
two  bones  in  the  lower  extremities. 

The  Thorax,  which  is  composed  of  the  sternum  in  front, 
the  ribs  laterally,  and  the  thoracic  vertebra  posteriorly,  is  a 
conical -shaped  structure  with  the  base  formed  by  the  dia- 
phragm and  the  apex  by  the  root  of  the  neck. 
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The  Olavicle,  or  collar  bone,  and  the  scapula  or  shoulder 
blade,  serve  to  unite  the  thorax  to  the  arms,  the  clavicle 
being  connected  to  the  first  piece  of  the  sternum  and  articu- 
lating with  the  acromian  process  of  the  scapula.  The  clav- 
icle is  a  long  bone,  cylindrical  in  shape,  and  serves  as  a 
prominent  bony  landmark  for  the  location  of  certain  arteries 
and  veins.  The  humerus  is  the  largest  bone  in  the  arm,  and 
is  a  long  bone,  cylindrical  in  shape  and  articulating  at  its 
upper  end  with  the  scapula,  and  below  forming  the  elbow 
joint  by  articulating  with  the  ulna.  The  radius  and  ulna  are 
long  bones  of  the  forearm.  The  brachial  artery  and  basilic 
vein  run  in  a  parallel  course  over  the  inner  and  anterior  sur- 
face of  the  humerus.  The  bones  in  the  thigh  and  leg  are  the 
femur,  the  tibia  and  the  tibula.  The  femoral  vessels  and  nerve 
run  over  the  course  of  the  femur,  while  the  anterior  and  pos- 
terior tibial  arteries  and  veins  run  in  front  and  behind  the 
tibia  res])ectively. 

Microscopical  Appearance  of  Bone. 

All  bones  are  composed  of  two  substances  —  animal  and 
mineral.  The  mineral  matter  is  made  up  principally  of  lime 
salts,  the  phosphate  and  the  carbonate  being  the  most  abund- 
ant. These  can  be  dissolved  out  of  the  bone  by  the  addition 
of  hydrochloric  acid,  which  will  leave  nothing  but  the  animal 
matter  remaining.  The  animal  matter,  when  boiled,  yields 
gelatin.  The  lonj^^  bones  are  composed  of  compact  layers, 
while  the  irre^^ular  and  some  of  the  smaller  long  bones,  also 
the  Hat  variety,  arc  c()m])osed  of  an  outside  or  compact  layer, 
while  the  inner  or  middle  ])arts  of  the  bone  are  cancellous. 
If  a  section  be  made  tlirouj^h  the  humerus  it  will  be  found  hol- 
low in  tliecenter, the  Ik^IIow  beinj^  tilled  with  a  substance  known 
as  marrow.  If  a  section  of  one  of  these  hones  be  placed  under  a 
low  power  of  the  microscope,  there  will  -be  seen  numerous 
little  openinj^^s  or  canals   throu.u"h   which   the  blood  vessels 
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ramify  in  distributisi?  tbe  nourisbmeat  to  the  bone.  These 
canals  are  known  as  haversian  canals.  Around  these  haver- 
sian canals  are  seen  several  smaller  spaces  arranged  in  a 
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circle;  these  are  known  as  the  lacuna.  Nearly  all  of  the 
long  bones  and  many  of  the  irregular  bones  are  supplied  by  a 
nutrient  artery  which  enters  the  bone  near  the  center,  and 
then  gives  off  branches  which  di.stribute  the  blood  to  its  ex- 
tremities. All  of  the  bones  have  an  outside  and  an  inside 
membranous  covering.  The  outside  membranous  covering  of 
the  bones  is  known  as  the  periosteum  and  is  composed  of  two 
layers,  the  inner  one  of  which  supports  the  blood  vessels  and 
contains  the  bone  cells  known  a.s  osteoblasts.  This  inner 
layer,  on  account  of  its  bone  forming  principles,  is  known  as 
the  osteogenetic  layer,  and  lies  next  to  the  true  bone. 

Teeth. — Human  beings  have  two  sets  of  teeth.  The  first 
appear  in  childhood  and  are  known  as  milk  teeth,  and  are 
twenty  in  number.  Milk  teeth  are  also  known  as  temporary 
teeth,  while  the  permanent  teeth  last  until  old  age.  There 
are  thirty-two  permanent  teeth,  being  divisible  into  several 
classes,  known  as  incisors,  canine,  bicuspid  and  molars.  The 
teeth  are  made  up  of  three  different  substances  which  are 
known  as  the  enamel,  the  dentine  and  the  cement  or  crusta 
petrosa.     The  dentine  forms  the  principal  part  of  the  teeth 
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the  cement  or  crusta  petrosa  is  a  bony  layer  which  covers  the 
roots;  the  enamel  is  the  hardest  part  of  the  teeth,  and  covers 
the  crown. 

Hair. — The  hair  and  nails,  also  the  sweat  glands  and  the 
sebaceous  glands,  are  all  outgrowths  from  the  malpighian 
layer  of  the  epidermis  or  outer  layer  of  the  skin.  The  hair  is 
generally  composed  of  a  shaft  and  a  central  canal,  through 
which  the  nourishment  is  derived  from  the  root.  This  part 
of  the  hair  may  penetrate  farther  than  the  external  layer  of 
the  skin  and  reach  to  the  subcutaneous  layer  beneath  the 
corium.  A  great  deal  has  been  written  concerning  the  post 
mortem  growth  of  the  hair,  but  on  the  authority  of  C.  Henri 
Leonard,  M.  A.,  M.  D.,  this  is  disputed.  This  eminent  sci- 
entist says  its  growth  after  death  is  more  a  horrid  fiction 
than  anything  else.  It  is  entirely  at  variance  with  scientific 
and  physiological  facts  and  principles  I  am  well  aware 
that  many  instances  are  quoted,  by  those  that  delight  in  the 
marvellous,  of  such  growths.  But  hair  growth  is  just  as 
much  a  living  physiological  process  as  the  beating  of  the 
heart;  both  depend  upon  circulating  blood  for  their  food,  and 
when  this  is  denied  them,  both  cease  to  live.  I  admit  an  ap- 
parent growth  of  hair  after  death,  but  there  is  a  vast  differ- 
ence between  this  growth  and  a  genuine  one.  The  apparent 
one  is  made  from  just  the  opposite  conditions  that  would 
favor  the  true  one;  for  the  apparent  is  seen  only  in  the 
shrinking  of  the  skin  tissues,  squeezing  the  blood  and  nour- 
ishment out  of  them,  thus  allowing,  through  the  contraction 
of  the  skin,  a  more  projected  appearance  of  the  hair  cylinder, 
which  to  an  unpracticed  eye  would  simulate  real  elongation. 
This  apparent  growth  may  be  observed  by  shaving  a  body 
clean,  and  then  placing  it  in  a  vault  for  a  week  or  more,  or 
long  enough  to  allow  the  shrinking  of  the  skin  to  take  place, 
then  if  we  look  at  the  body  it  will  appear  as  if  the  hair  had 


PLATE  3, 

A.  Upper  bone  of  sternum  (breast  bone). 

BB.  First  ribs. 

CC.  Second  pair  of  ribs, 

DD.  Right  and  left  lungs. 

E.  Pericardium  enveloping  the  heart,  showing  prominence  of 

right  ventricle. 

F.  Lower  end  of  breast-bone  (sternum). 
GG.     Right  and  left  lobes  of  liver. 

HH.  Risrht  and  left  halves  of  the  diaphragm  in  section.  The 
right  half  separating  the  right  lung  from  the  liver;  the 
left  half  separating  the  great  or  cardiac  end  of  the 
stomach  from  the  left  lung. 

1 1.       Eighth  pair  of  ribs. 

KK.     Ninth  pair  of  ribs. 

LL.     Tenth  pair  of  ribs. 

MM.    The  stomach. 

N.        The  umbilicus  (navel). 

OO.     The  transverse  colon  covered  by  peritoneum. 

PP.  The  peritoneum  covering  transverse  colon  and  small  intes- 
tines. 

Q.        The  gall  bladder. 

RR.    Right  and  left  pectoral  prominences. 

SS.      Small  intestines. 


CHAPTER  IV, 


The  Viscera  of  the  Human  Body. 


By  the  term  viscera  is  meant  certain  organs  which  are 
found  in  the  head,  the  thoracic  and  abdominal  cavities.  In 
the  head  we  find  the  brain  and  the  beginning  of  the  spinal 
cord,  together  with  their  envelopes,  the  dura  mater,  the  pia 
mater  and  the  arachnoid  membranes.  In  the  thoracic  cavity 
we  find  the  central  organ  of  circulation,  the  heart:  the  organs 
of  respiration,  the  lungs:  also  the  coverings  of  these  organs, 
the  pericardium  and  the  plura.  In  the  abdominal  cavity  we 
have  the  stomach,  large  and  Hmall  intestines,  the  liver,  gall  bladder, 
pancreaJi,  spleen,  kidneyft  and  their  coverings — the  supra  renal  cap- 
^Uts — the  bladder,  and  in  the  female  subject  we  have,  in  addi- 
tton  to  these,  th*"  uterus  or  icomb  and  the  ovaries.  The  peritrmeum 
is  the  covering  which  is  found  protecting  the  organs  in  the 
abdominal  cavitv. 

The  Brain.— The  average  weight  of  the  normal  adult 
fcrain  is  approximately  estimated  at  forty  eight  to  fifty 
<^oiices.  In  the  female  subject  the  weight  is  somewhat  less 
^lun  that  of  the  male  brain,  and  weighs  from  forty-six  to 
forty-seven  ounces.  The  brain  is  divided  into  four  separate 
parts,  known  as  the  cerebrum,  the  cerebellum,  the  medulla 
<AloDgata  and  the  pons  varolii,  all  of  which  are  contained 
Within  the  cavity  of  the  skull.  On  removing  the  skull  cap 
fc'o^  the  calvarium  we  at  once  notice  a  white   membrane. 
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toug^h  and  elastic,  which  is  very  firmly  attached  to  the  inner 
membranes  of  the  skull,  and  more  so  to  the  sutures  which 
unite  the  different  bones  of  the  skull;  this  membrane  is  known 
as  the  dura  mater.  Numerous  processes  of  the  dura  mater 
serve  to  bind  the  different  parts  of  the  brain  more  closely  to- 
gether and  to  fix  it  more  firmly  with  the  different  bony 
processes  of  the  skull.  On  removing  this  membrane  we  come 
down  upon  the  brain  proper.  This  organ  will  be  seen  to  have 
numerous  grooves  and  fissures  running  through  it  in  every 
direction.  These  grooves  and  fissures  are  known  as  the  con- 
volutions of  the  brain.  When  the  membrane  covering  these 
grooves  and  fissures  is  spread  out  they  cover,  according  to 
Baillarger,  670  square  inches  of  surface.  The  pia  mater  is 
the  internal  covering  of  the  brain,  but  is  not  so  tough  and 
fibrous  as  the  dura,  the  outside  covering. 

Cerebrum.  —  The  cerebrum  comprises  the  principal 
weight  of  the  brain.  It  is  divided  by  the  longitudinal  fissure 
into  two  lateral  halves,  the  under  surface  of  each  half  being 
still  further  divided  into  three  lobes,  known  as  the  anterior, 
middle  and  posterior  lobes.  The  corpus  callosum  is  composed 
of  a  thick  layer  of  medullary  fibres  and  divides  or  forms  the 
separating  membrane  between  the  two  lateral  halves  of  the 
cerebrum.  If  an  incision  is  made  in  the  right  or  left  hemis- 
phere of  the  cerebrum,  beginning  at  one  extremity  and  ending 
at  the  other,  the  knife  will  enter  a  cavity  which  exists  clear 
through  the  structure,  from  end  to  end.  This  is  known  as 
the  lateral  ventricle. 

Cerebellum. — The  cerebellum  is  placed  posteriorly  to  the 
cerebrum  and  is  nearly  seven  times  smaller.  It  occupies  the 
posterior  fosie  of  the  skull,  and  is  made  up  of  the  same  cells 
as  the  cerebrum,  being  composed  of  white  and  gray  cells. 
The  white  matter  is  found  more  on  the  surface  of  the  cerebel- 
lum, while  the  gray  matter  is  found  in  the  deeper  structures. 
The  superior  vermiform  process  divides  the  cerebellum  into 


PLATE  4. 

A.  Olfactory  nerve First  pair. 

B.  Optic  nerve Second  pair. 

C.  Motor  oculi Third  pair. 

D.  Trochlear  (pathetic!)  Fourth  pair. 

EF.  Trifacial,  motor  and  sensory  root,  Fifth  pair. 

G.  Abducens Sixth  pair. 

H.  Facial Seventh  pair. 

I.  Auditory  nerve Eighth  pair. 

J.  Gloaso  pharyngeal Ninth  pair. 

K.  Pneumogastric Tenth  pair. 

L.  Spinal  accessory Eleventh  pair. 

M.  Hypoglossal  Twelfth  pair. 

N.  Anterior  spinal  arteries. 

O.  Medulla  oblongata. 

P.  Anterior  spinal  artery. 

Q.  Inferior  cerebellar  artery. 

R.  Auditory  artery. 

8.  Superior  cerebellar  artery. 

T.  Posterior  cerebral  artery. 

U.  Posterior  communicating  artery. 

V.  Anterior  communicating  artery. 

W.  Internal  carotid  artery. 

X.  Anterior  choriod  artery. 

Y.  Middle  cerebral  artery. 

Z.  Anterior  cerebral  artery. 
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two  hemispheres,  which  are  further  divided  into  lobes  and 
processes.  The  cerebellum  is  the  center  for  the  co-ordination 
of  muscular  movement.  The  cerebrum,  which  lies  anterior 
and  above  the  cerebellum,  is  the  center  for  intelligence,  rea- 
son and  will. 

Medulla  Oblongata. — The  medulla  oblongata  is  the  up- 
per expanded  portion  of  the  spinal  cord.  It  is  connected  to 
the  brain  by  several  membranes  and  processes  of  the  pons 
varolii,  and  extends  from  the  pons  varolii  to  the  upper  part 
of  the  atlas,  the  first  bone  of  the  spinal  column.  The  medulla 
oblongata  is  the  most  vital  part  of  man  and,  it  is  said,  is  the 
only  place  in  the  body  an  injury  of  which  will  cause  instant 
death.  It  controls  the  functions  of  circulation,  respiration 
and  deg^lutition. 

Pons  Varolii. — The  pons  varolii  is  the  commissure  which 
connects  the  cerebellum  to  the  medulla  oblongata.  It  is  com- 
posed of  a  broad  band  of  white  fibres,  which  arch  on  either 
side  and  enter  the  cerebellum  in  the  form  of  a  thick,  rounded 
cord.  The  basilar  artery,  which  is  formed  by  the  vertebrals 
and  assists  in  the  formation  of  the  circle  of  willis,  runs 
through  the  fissure  made  by  this  division,  into  the  two  cords 
of  fibres,  which  enter  the  cerebellum  on  each  side. 

Spinal  Cord. —  The  spinal  cord  is  the  continuation  from 
the  medulla  oblongata,  and  extends  from  the  base  of  the 
brain  to  the  second  lumbar  vertebra,  where  it  ends  in  a  wide 
expansion,  known  as  the  filum  terminale.  There  are  many 
nerves  which  branch  from  the  spinal  cord.  These  nerves  are 
known  as  spinal  nerves,  and  are  divided  into  thirty-one  sep- 
arate pairs;  of  these  nerves  some  are  sensory  and  some  are 
motor.  The  arachnoid  membrane,  which  is  a  closed  sac,  is 
the  membrane  which  covers  and  protects,  to  a  certain  extent, 
the  spinal  cord.  It  secretes  a  thin  serous  fiuid,  which  is 
known  as  arachnoid  fiuid.  The  spinal  cord  enters  the  back 
bone  or  vertebra  through  an  o})ening  formed  by  the  posterior 
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part  of  the  body  and  the  processes  of  the  vertebra.  These 
oi)enings  in  the  vertebra  do  not  end  at  the  same  place  as  the 
spinal  cord,  but  the  opening"  is  continuous  from  the  coccyx  to 
the  skull.  The  cavity  of  the  skull  and  the  cavity  in  the 
back-bone  or  vertebra  comprise  what  is  known  as  the  cerebro- 
^piixi/  i\i vity. 

The  Alimentary  Canal. 

The  inner  surface  of  the  mouth  is  lined  with  mucous  mem- 
brane, which  is  continuous  with  the  mucous  membrane  lining 
the  pharynx  (the  throat).  The  throat,  or  pharynx,  is  the  ex- 
(Kinded  jK)rtion  of  the  up}>er  part  of  the  oesophagus  and  is 
com}Kfcsed  of  stmn^  muscles  and  fibrous  tissue,  which  connect 
the  upjver  part,  with  muscular  attachments,  to  the  basilar 
jH>rtion  of  the  occipital  bone  and  to  the  inferior  surface  of 
the  wtrous  portion  of  the  temporal  bones.  It  is  also  held  in 
po«>.:;o~  by  muscular  attachments  to  t)ie  styloid  process  of 
the  :e~poril  bone.  :o  the  inferior  maxillary  bone  (lower  jaw) 
Ar.'.  ::  ti-r  i—.i  r.^ne  and  the  cartilas^es  of  the  larynx,  the 
uy-T-  riTi- ir-i  7«  -t.  •"  oi  the  trachea  or  wind-pipe.  The 
:r~  c:  ii.-  :^r--i  .  r-  -^s  enteriuir  it  — fAf  tu^tachian  tubes, 
''  *•■      . "     ' 'J"^^  '^-    "i"»<*A,  the  f¥soph€tffu$f 

^'' '    '--  ^  ■"      iar;rrx   extends   from   the   base  of 

*-'^    ^"-      ■      ^  "        :• -te  the   :ary::x  in  front,  and  the 

-■'~    -■'       -        '-'-:.    :ei.-i       It    is   this   }X)rtion   of  the 
V    ..-      I  -    i:       -     r    1  ~T-  ->cr<  wher.  he  nils  up  the  throat 
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The  C£sophagus. 


The  oesophagus,  or  gul- 
lett,  is  that  part  of  the 
alimentary  canal  which 
carries  the  food  from  the 
mouth  to  the  stomach.  It 
begins  at  the  lower  border 
of  the  pharynx  and  extends 
to  the  cardiac  orifice  of  the 
stomach.  It  is  composed 
of  three  coats,  which  are 
made  up  of  mucous  tissue 
on  the  inner  surface,  the 
middle  coatbeingcomposed 
of  areolar  tissue;  the  out- 
side coat  is  composed  of 
muscular  tissue.  This  tube 
receives  its  blood  supply 
from  branches  of  the  sub- 
clavian and  from  the  aorta. 
The  vessels  which  branch 
from  the  aorta  and  subclav- 
ian arteries  enter  the  coats 
of  the  u!iophagus  and  are 
continued  along  in  the  di- 
rection of  the  tube  or  long 
axis  of  the  OL'sophagus. 
The  relations  of  this  struc- 
ture to  the  anatomy  of  the 
neck  should  be  carefully 
considered, as  the  embalmer 
is  required  to  cut  down 
upon  and  ligate  it,  in  cases 
of  purging  which  resist  milder  treatment,  such  as  plugging 


I.  pyloric  valvi 
of  Dtumacb:  33.  pancreatic  i 
of  pancreatic  duct:  27,  fiaM 
patic  duct;  an,  cytitic  duct: 
inuniB  cboledochUN;  ii.  uji 
communis  choleilochus:  ■£.- 
leJUDum;    ]A-»l-»«.  ileum: 

caccal  valve,  ti,  appentll 
13-13-14.  aHcendlnacoion«,i 
M-4?-t},  deticendtaK  colnn 
QeiDrc:  60,  rectum .  si,  Mjihi 
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the  throat  with  cotton,  removing  gases  with  flexible  tubes, 
injecting  fluid  into  the  stomach  and  trachea,  etc. 

Helations. — In  the  neck  the  oesophagus  lies  in  close  re- 
lation to  the  trachea  or  wind-pipe  in  front.  The  thyroid 
gland  and  the  thoracic  duct  lie  in  front  of  it  as  it  descends 
from  the  root  of  the  neck  to  enter  the  thorax.  On  either  side 
it  is  in  very  close  relation  to  the  carotid  arteries,  especially 
the  left  carotid,  as  the  cBSophagus  inclines  more  to  the  left 
side.  The  recurrent  laryngeal  nerves  are  situated  just  be- 
tween the  oesophagus  and  the  trachea  (wind-pipe).  Behind, the 
oesophagus  rests  upon  the  cervical  portion  of  the  spinal  column. 

Operation  for  Ligrating  the  (Esophagus. —  In  order  to 
tie  the  oesophagus,  in  extreme  cases  of  purging  from  the 
stomach,  the  incision  should  begin  about  one  and  one-half 
inches  above  the  sternum  or  breast-bone  and  a  little  to  the 
left  of  the  trachea.  The  incision  should  be  continued  down 
to  the  top  of  the  breastbone.  This  incision  should  divide 
the  structures  between  the  trachea  and  the  anterior  border  of 
the  sterno  mastoid  muscle,  being  careful  not  to  injure  the 
vessels  which  lie  at  the  immediate  left  of  the  gullet.  After 
the  first  incision  the  tissues  should  be  carefully  dissected 
away  with  the  handle  of  the  sca})el.  Pushing  the  trachea 
and  the  vessels  aside,  you  will  expose  the  oesophagus,  which 
may  be  secured  by  passing  a  blunt  hook  around  it  and  draw- 
ing it  up  into  the  wound,  when  it  may  be  tied.  It  is  hardly 
necessary  to  state  that,  with  all  of  the  other  means  now  in 
use  to  prevent  purj^^ing,  the  operation  for  lij^ating  the  oesoph- 
agus or  trachea  is  seldom,  if  ever,  resorted  to.  If  it  must  be 
ligated,  taj)e  will  answer  the  pur})ose  best. 
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The  Abdominal  Viscera. 

The  different  organs  contained  in  the  abdominal  cavity 
have  received  careful  enumeration  on  a  previous  page.  One  of 
the  most  important  organs  contained  in  the  abdominal  cavity  is 
The  Stomach.— This  organ  is  situated  in  the  epigastric 
region,  just  beneath  the  diaphragm.  Its  cardiac  end 
encroaches  slightly  to  the  left  hypochondriac  region, while  the 
pyloric  end  is  found  in  the  right  hypochondriac  region.  It  is 
about  thirteen  inches  long  and  tive  inches  in  width  in  the 
average  adult  subject,  and  will  hold  anywhere  from  three  to 
seven  pints.  The  stomach  is  the  direct  continuation  of  the 
cesophagus,  and  Is  the  largest  expanded  portion  of  the  ali- 
mentary canal.  It  is  composed  of  three  coats,  and  has  two 
curvatures — a  greater  and  a  lesser,  and  two  openings  —  the 
OBsophagal  and  the  pyloric  opening,  which  permits  the  food 
to  pass  into  the  duodenum,  the  upper  portion  of  the  small 
intestines. 

The  inner  coat  of  the  stomach  is  a  mucous  coat,  and  has 
imbedded  in  its  structure  the  different  glands  which  secrete 
the    gastric    juice;    these 
glands  lie  wholly  in  the  mu- 
r  ffil^H^^b^      ^°"^  coat.     In  the  pyloric 

^  region  of  the  stomach  we 
tind  the  mucous  glands,  and 
in  the  cardiac  end  of  the 
stomacli,  the  true  peptic 
^dands.  The  middle  coat 
of  the  stomach  is  composed 
principally  of  muscular  tis 
vue,  whicli  is  arranged  so 
that  the  fibres  run  in  differ 
ent  directions,  there  being 
three  sets  of  muscular  fi- 
bres,  the  longitudinal,  the 
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circular  and  the  transverse.  The  outside  coat  of  the  stomach 
is  formed  by  a  reflection  of  the  peritoneum,  and  is  a  serous, 
coat. 

The  Small  Intestines. — The  small  intestines  are  about 
twenty  feet  in  length,  have  four  coats,  and  are  divided  into 
three  parts.  The  upper  part  of  the  small  intestines  is  known 
as  the  duodenum;  the  second  part  is  known  as  the  jejunum; 
the  third  portion  of  the  small  intestines  is  known  as  the  ilium. 

The  Duodenum  is  the  direct  continuation  of  the  stom- 
ach, and  is  the  shortest,  the  most  expanded,  and  the  most 
fixed  part  of  the  small  intestines.  The  upper  part  of  the 
duodenum  is  supplied  with  a  valve,  which  is  situated  just  at 
the  pyloric  entrance  of  the  stomach.  This  valve  is  called 
the  pyloric  valve,  though  its  action  is  not  as  complete  as 
valves  situated  in  other  parts  of  the  body.  The  duodenum 
takes  a  course  upwards  to  the  under  surface  of  the  right  lobe 
of  the  liver,  and  then  curves  upon  itself  and  gradually  ap- 
proaches the  center,  where  it  empties  into  the  jejunum.  The 
duodenum  is  about  eight  inches  in  length.  The  coats  of  the 
duodenum  and  small  intestine  are  the  inner  or  mucous  coat, 
in  which  are  situated  the  intestinal  glands,  lacteals, villi,  etc. 

The  submucous  coat,  composed  principally  of  areolar  tis- 
sue, lies  between  and  connects  the  middle  or  muscular  coat  to 
the  mucous.  The  middle  coat  is  composed  of  muscular  fibres, 
which  are  arranged  in  a  longitudinal  and  transverse  direc- 
tion. The  outside  coat  is  formed  b}^  a  reflection  of  the  peri- 
toneum, and  is  called  the  serous  coat. 

There  are  several  openings  into  the  duodenum.  The  pan- 
creatic duct,  which  collects  the  secretions  from  the  pancreas, 
enters  the  upper  j)art  of  the  duodenum,  and  ]>ours  the  pan- 
creatic juice  into  the  small  intestines  at  this  place.  The 
three  ducts  which  lead  from  the  gall  bladder,  and  which 
serve  to  collect  the  bile,  empty  the  bile  into  the  upper  part 
of  the  duodenum  by  a  single   opening.     The  hlond  supply  to 
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tbe  duodenum  is  obtained  from  branches  of  tbe  hepatic  and 
superior  mesenteric  arte- 
ries. 

The  Jejunum.— Tbe 
jejunum  is  tbe  second 
part  of  the  small  intes- 
tines, and  is  so  named 
from  being  found  empty 
after  death.  Its  coats 
are  much  thicker  than 
the  rest  of  the  small  in- 
testines and  are  supplied  i 
more  freely  with  blood  1 
vessels.  This  part  of  I 
the  intestinal  canal  be- 
gins a  little  to  the  left  of  1 
the  second  lumbar  verte- 
bra at  the  ending  of  the 
duodenum.  It  comprises 
about  two-fifths  of  the 
entire  lenEth  o{  the  „,;;rKu  b"Sri%'"SioS,nn'""ina 
small  intestine,  and  is  •"■^"^''"' '■  f-*''"^'"'"*"'""^''** 
confined  more  to  the  central  and  iliac  regions  of  the  abdom- 
inal cavity.  A  trocar  puncture  in  the  region  of  the  umbilicus, 
or  umbilical  region,  would  enter  some  of  the  folds  of  the  je- 
junum. 

The  Ileum. —  The  ilem  is  the  lower  part  of  the  small  in- 
testines and,  in  the  continuation  of  the  jejunum,  it  forms 
about  three  fifths  of  tiie  small  intestine.  There  is  no  line  of 
demarcation  between  the  beginning  or  ending  of  either  the 
jejunum  or  the  ilium.  This  part  of  the  small  intestines  is 
paler  than  the  remaining  parts,  and  is  not  as  freely  supplied 
with  blood  ves-sels.  Its  caliber  is  much  smaller  than  that  of 
the  jejunum  or  duodenum.  It  terminates  by  entering  the 
colon  at  an  obtuse  angle  in  the  right  iliac  foss;e. 
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The  Large  InteBtlueB. — The  large  iatestiDes  are  about 
five  feet  ia  length,  saculated  in  appearance,  and  divided  into 
the  caecum,  the  ascending,  tranverse  and  descending  colon, 
and  the  rectum.  The 
small  intestines,  with  the 
exception  of  a  portion  of 
the  duodenum,  are  sur- 
rounded above  and  at 
the  sides  by  the  ascend- 
ing, transverse  and  de- 
scending colon.  The 
small  intestines  and  the 
colon  are  both  held  in 
their  position  by  the 
mesentery  and  processes 
of  the  peritoneum, but  the 
small  intestines  are  not 
so  firmly  attached  as  the 
ascending,  transverse 
and  descending  colon. 
The  large  intestines  be- 
gin at  the  ending  of  the 
icitiitMr^'i!rt"\^b''ZfilZ"u"^  ikum  and  at  the  location 

brain- hi-h."     " "^  cs     <    <-  ^^  ^^^  ileo-cajcal  valve, 

ascend  upward  from  the  right  iliac  fossa*,  through  the  lum- 
bar regiun,  to  the  under  surface  of  the  liver  in  the  right 
hypochondriac  sjiace,  where  it  is  curved  upon  itself  and  takes 
a  course  directly  across  tlie  cavity,  at  its  superior  extremity, 
and  along  the  anterior  wall  of  the  stomach,  through  the  epi' 
gastric  region,  and  terminating  by  a  fold  in  the  left  hypo- 
chondriac space.  The  descending  colon  is  continued  down 
ward  from  this  space  to  the  upper  part  of  tlie  left  iliac  fossae, 
where  it  forms  an  ••S'-shapi.-d  curve,  which  is  known  as  the 
sigmoid  Jlexure  of  Die  large  intestiiif.     The  sigmoid  flexure  is 
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continuous  with  the  rectum,  the  lower  part  of  the  large  intes- 
tines and  the  end  of  the  intestinal  canal. 

The  Csdcuxn,  the  beginning  of  the  large  intestines,  is  the 
most  expanded  portion  of  that  tube,  but  the  colon  can  be  dif- 
ferentiated from  the  small  intestines,  generally,  on  account 
of  its  larger  size.     The  caecum  is  about  two  and  one-half 
inches,  both  in  its  long  axis  and  in  its  transverse  diameter; 
thus,  on  account  of  this  wide,  but  short  expansion,  it  forms  a 
pouch  or  saculated  appearance  of  the  large  intestine.     Its 
position  is  very  changeable,  being   found  generally  in  the 
right  iliac  fossae,  at  other  times  it  will  be  found  occupying  the 
the  left  iliac  fossae.     The  reason  for  this  freedom  of  move- 
ment is  very  easily  explained,  when  we  consider  the  relations 
of  the  peritoneum.     At  this  point  the  mesentery  does  not 
bind  down  this  part  of  the  intestinal  canal,  like  it  does  the 
remainder  of  the  colon,  which  is  always,  more  or  less,  fixed 
in  its  position.     The  under  surface  of  the  caecum  has  attached 
to  it  a  worm-like  process,  measuring  from  two  to  six  inches 
in  length  and  varying  in  size  from  two  to  three  lines,  or  about 
the  thickness  of  a  goose  quill.     This  process  is  guarded  at 
its  beginning,  at  the  caecum,  by  an  incomplete  valve,  formed 
by  a  process  of  the  mucous  coat.     This  worm-like  tube,  lead- 
ing off  from  the  caecum,  is  known  as  the 

Appendix  Vermiformis . —  Its  course  is  usually  upward 
^d  backward,  being  curved  slightly,  the  ending  being  in  a 
n)unded  form.  This  tube  is  pervious  for  the  full  length  of  its 
^nrse,  and  sometimes  gives  rise  to  a  great  deal  of  trouble 
^benit  becomes  inflamed  from  injuries  or  the  accidental  lodg- 
nient  of  a  foreign  body  within  its  structure.  The  disease  re- 
fitting from  inflammation  of  this  tube  is  known  as  appendi- 
citis, the  mortality  in  this  class  of  cases  is  very  high. 

The  Ascending  Colon. — The  ascending  colon  is  the 
^gest  dilated  portion  of  the  large  intestine,  excepting  the 
C^cum.      It   begins    in    the    right    iliac  fossae,    and    ascends 
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to  the  under  surface  of  the  liver.  In  its  course  up- 
wards to  the  liver,  it  lies  directly  over  the  right  kidney 
and  the  quadratus  lumborum  muscle.  It  is  held  in  position 
by  a  process  of  the  peritoneum,  or  by  a  narrow  meso  colon. 
The  small  intestines  lie  to  the  inner  side  of  the  ascending 
colon,  while  the  peritoneum  and  abdominal  parites  lie  in  front 
and  externally  to  it.  The  curve  near  the  under  surface  of  the 
liver,  where  the  ascending  colon  merges  into  the  transverse 
colon,  is  known  as  the  hepatic  flexure. 

The  Transverse  Colon. — This  portion  of  the  colon  is  the 
longest,  and  extends  from  the  hepatic  flexure  to  the  left 
hypochondriac  region,  where  it  joins  the  descending  colon. 
In  its  course  across  the  body,  it  makes  a  curve,  the  convexity 
of  which  is  sometimes  backward  and  at  other  times  upward, 
the  concavity  looking  towards  the  lower  part  of  the  abdom- 
inal cavity.  It  is  in  relation,  by  its  upper  and  posterior  sur- 
faces, with  the  right  lobe  of  the  liver,  the  gall  bladder,  the 
stomach  and  the  lower  part  of  the  spleen.  The  small  intes- 
tines are  found  just  below  it,  while  the  peritoneum  and 
abdominal  parites  lie  in  front  and  anterior  to  it.  Behind,  it 
is  in  relation  to  the  transverse  meso  colon. 

The  Descending  Colon. — The  descending  colon  is 
smaller  in  caliber  than  the  ascending  colon,  and  is  placed 
more  dee])ly  in  the  abdominal  cavity,  lying  almost  directly 
upon  the  left  kidney  and  the  quadratus  lumborum  muscle.  Its 
relations,  with  the  exce})tion  of  its  upi)er  curve,  is  precisely 
the  same  as  the  ascending  colon  cm  the  right  side  of  the 
cavity.  At  this  portion  (up])er)  the  descending  colon  is  con- 
nected by  loose  areolar  tissue  to  the  left  crus  of  the  dia- 
phragm, and  covers  over  the  anterior  surface  of  the  spleen. 
It  is  more  frequently  covered  with  peritoneum  than  the  as- 
cending colon. 

Sigmoid  Flexure. —  The  sigmoid  Uexure  begins  at  the 
termination  of  the  descending  colon  and  ends  at  the  rectum. 
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PLATE  5, 

A.  Upp^  end  of  sternum  (breast- bone). 

B.  Pirat  ribs. 

C.  Second  pair  of  ribs. 

D.  Aorta.    Left  vagus  and  phrenic  nerves  crossing  the  trans- 

verse arch. 

E.  Origin  of  pulmonary  artery  in  right  ventricle. 
P.        Right  ventricle. 

6.        Right  auricle. 

H.       Superior  vena  cava.  Right  phrenic  nerve  on  its  outer  border. 

I.  I.     Right  and  left  lungs  collapsed  and  turned  outward  in  order 

to  show  relation  of  heart  to  thoracic  walls. 
KK.     Seventh  pair  of  ribs. 
LL.     The  diaphragm  in  section. 
M.       The  liver  in  section. 
N.       The  gall  bladder  with  its  duct  joining  the  hepatic  duct  to 

form  the  common  bile  duct. 
O.        The  stomach  and  arteries  supplying  it. 
P.        The  coeliac  axis,  giving  off  the  gastric,  hepatic  and  splenic 

branches. 
Q.        Inferior  vena  cava. 
R.        The  spleen. 
SSSS.    The  ascending,   transverse   and  descending  colon  of  the 

large  intestines. 
T.T.    Convolutions  of  the  small  intestines. 
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tn  its  course  from  the  left  iliac  fossae  towards  the  deep  part 
of  the  pelvis,  it  forms  an  **S "-shaped  curve.     This  part  of 
the  colon  is  much  smaller  than  the  descending  colon,  and 
presents  very  favorable  conditions  for  opening,  for  the  re- 
moval of  gases  in  the  large  intestine,  in  those  cases  where  it 
is  impossible  to  puncture  with  the  trocar.     The  incision  for 
the  removal  of  gases  in  this  region  should  begin  one   and 
one-half  inches  inward  from  the  crest  of  the  ileum  and  a  little 
downward  in  the  left  iliac  fossae.     By  incising  the  large  intes- 
tine at  this  point  you  will  successfully  remove  all  the  gases 
in  the  large  intestines,  and,  since  the  opening  in  the  intes- 
tinal canal  is  made  at  a  point  below  the  ileo-caecal  valve,  the 
gas  from  the  small  intestines  is  permitted  to  escape  also. 

The  Rectum. —  The  rectum  is  the  ending  of  the  alimen- 
tary canal,  and  is  the  continuation  of  the  sigmoid  flexure.  It 
is  narrow  at  its  beginning,  at  the  end  of  the  flexure,  but 
about  two  inches  above  the  anus  it  forms  a  pouch  of  consid- 
erable, but  variable,  magnitude.  It  begins  just  opposite  the 
left  sacro  iliac  symphysis,  and  makes  a  gentle  curve  to  the 
right,  then  approaches  the  median  line  and  lies  just  upon  the 
coccyx. 

The  Ileo  Caecal  Valve. —  This  valve  is  situated  at  the 
termination  of  the  small  intestines  (at  the  caecum)  and  the  be- 
g"inning  of  the  large  intestine;  it  is  a  valve  semi-lunar  in 
shape  and  composed  of  two  flaps  of  mucous  membrane,  which 
^re  strengthened  by  strong  fibres.  It  prevents  the  escape  of 
B's.s  upward  in  the  intestinal  canal,  and  acts  similar  to  the 
^3.1ves  in  the  veins,  which  prevent  the  regurgitation  of  blood. 
•*^e  experiments  of  Senn,  however,  prove  that  hydrogen  gas 
-^n  be  forced  through  this  valve,  while  other  investigators 
-l^-im  that  fluids  can  be  made  to  pass  through  it  also.  This 
^  «t  disputed  question,  however,  and  should  not  be  accepted 
^  final  until  other  investigations,  now  being  conducted,  are 
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The  Blood  Supply  of  the  Alimentary  Canal. 

The  vessels  supplying  the  mouth  are  derived  principally 
from  the  carotids,  the  pharynx  also  receiving  its  principal 
blood  supply  from  these  arteries.  The  CBSophagus  is  supplied 
by  three  large  branches,  one  derived  from  the  subclavian  ar- 
tery; the  other  branch  is  given  off  by  the  aorta,  while  the 
lower  part  of  the  oesophagus  is  supplied  by  the  gastric  branch 
of  the  abdominal  aorta.  The  stomach  is  supplied  by  the  gas- 
tric and  its  branches,  the  gastroepiploic  and  vasa  breva 
from  the  splenic  also  supply  it  with  blood. 

The  duodenum,  the  first  part  of  the  small  intestines,  is 
supplied  by  the  pyloric  and  the  pancreatico  -  duodenal 
branches  of  the  hepatic  and  by  the  inferior  pancreatico- 
duodenal branch  from  the  superior  mesenteric.  The  remain- 
der of  the  small  intestine  —  the  jejunum  and  the  ileum  —  is 
supplied  by  the  superior  mesenteric  artery,  the  branches  of 
which  penetrate  the  coats  of  the  bowel  and  anastomose  very 
freely  in  it.  Some  of  the  branches  of  the  superior  mesenteric 
artery  i:)ass  around  the  surface  of  the  intestine  to  join  other 
branches  on  the  opi^osite  side.  The  large  intestine  is  sup- 
plied, also,  by  the  branches  of  the  superior  and  inferior  mes- 
enteric arteries,  but  in  this  situation  the  arteries  enter  the 
coats  of  the  bowel  and  penetrate  between  the  muscular  coats, 
then  finally  into  the  submucous,  and  after  reaching  the  rec- 
tum they  i^enetrate  the  mucous  coat.  The  vessels  in  the 
larg"e  intestine  run  in  a  longitudinal  course,  following  the 
long  axis  of  the  bowel. 

The  Liver 

The  liver,  the  largest  secreting  gland  in  the  body,  weighs 
from  four  to  iixe  pounds.  It  is  situated  in  the  right  hypo- 
chondriac region,  just  beneath  the  diaphragm.  The  left  lobe 
of  the  liver  enters  the  e})igastric  space,  and  partly  covers  the 
pyloric  end  of  the  stomach.     This  conglomerate  gland  is  held 
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in  position  by  five  ligaments,  four  of  which  are  derived  from 
the  peritoneum;  the  remaining  ligament  (the  Ugamentum 
teres)  is  derived  from  the  umbilical  vein.  These  ligaments 
serve  to  hold  the  different  lobes  of  the  liver  in  position,  and 
retain  it  in  the  right  hypochondriac  space.  In  the  child  the 
liver  extends  across  the  epigastrium,  and  the  left  lobe  enters 
the  left  hypochondriac  space.  The  five  lobes  of  the  liver  are: 
the  right  and  left  lobes,  the  lobulus  caudatus,  the  lobulus 
quadratus,  and  the  lobulus  spigelii.  The  five  fissures,  which 
exist  in  the  liver  and  separate  these  different  lobes,  are:  the 
longitudinal  and  trans- 
verse fissures,  the  fissure 
for  the  gall  bladder,  the 
fissure  for  the  inferior 
vena  cava,  and  the  fis- 
sure of  the  ductus  ven- 
osis. 

The  right  and  left  lobes 
of  the  liver  are  the  larg- 
est, the  right  lobe  being 
■:  u.  lubuiuB  quad-     much     larger    than    the 

KhhtiB.   3.  i^uuiua  n(iiftc*ii.   v\  lubulus  caudLitu^:  t     r.  .1  -1     c.  -1    »       1      ■ 

0.  aucts  leading  from  tiall  bladocr;  S-«,  nail  left  —  the  left  lobe  beiUg 
bladder:  3,  hepatic  arterv:  4.  hcyatlc  duct;  5,  In- 

ferlot  veoffi  cava;  ft.  venip  porta.  gix     times  Smaller     than 

the  right.  The  lobulus  quadratus  is  next  in  size  to  the  left 
lobe,  and  is  placed  between  the  right  and  left  lobes,  just 
above  the  lobulus  spigelii,  which  is  still  smaller  than  the 
lobulus  quadratus.  The  lobulus  caudatus  is  the  smallest  lobe 
of  all  and  is  situated  just  between  the  right  lobe  and  the 
lobulus  spigelii. 

The  covering  of  the  liver  is  compo-sed  of  a  dense  fibrous 
material,  which  is  closely  adherent  to  the  surface  of  the 
organ.  It  finally  penetrates  the  substance  of  the  liver  at  the 
transverse  fissure,  forming  a  kind  of  covering  for  the  vessels 
which  ramify  through  the  structure  of  the  liver,  constituting 
what  is  known  as  Glisson's  capsule. 
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Microscopical  Appearance. —  On  taking  a  section  of  the 
liver  and  placing  it  under  the  microscope,  it  will  be  found  to  be 
composed  of  a  large  number  of  rounded  or  ovoid  bodies,  known 
as  lobules.  Between  these  different  lobules  there  is  a  space, 
through  which  pass  the  blood  vessels,  nerves,  hepatic  ducts, 
and  lymphatics.  A  further  examination  shows  these  lobules 
to  be  made  up  of  cells,  rounded  in  shape,  and  which  are  about 
one  one-thousandth  of  an  inch  in  diameter.  These  cells  are 
the  true  hepatic  cells  of  the  liver,  and  secrete  the  bile. 

The  Blood  Vessels. — The  blood  vessels  entering  and 
emerging  from  the  liver  are:  the  portal  vein  and  the  hepatic 
artery.  The  hepatic  veins  collect  the  blood  which  is  taken 
to  the  liver  by  the  portal  vein  and  the  hepatic  artery,  and 
empty  it  into  the  inferior  vena  cava.  The  portal  vein  and 
hepatic  artery,  as  soon  as  they  enter  the  structure  of  the 
liver,  begin  to  break  up  into  smaller  vessels,  which  ramify 
between  the  lobules,  at  which  situation  they  are  known  as 
the  interlobular  vessels.  The  hepatic  artery  gives  off 
branches,  which  supply  the  coats  of  the  portal  vein  and  the 
tissue  forming  Glisson's  capsule.  The  hepatic  artery  finally 
ends  by  emptying  into  branches  of  the  portal  vein.  The  in- 
terlobular vessels  finally  give  off  branches,  which  enter  the 
structure  of  the  lobules  and  the  cells,  where  they  break  up 
into  capillaries.  The  blood  is  finally  collected  by  the  inter- 
lobular and  sublobular  veins  and  emptied  into  the  hepatic 
vein,  which  carries  it  from  the  liver  to  the  inferior  vena  cava. 

Function  of  the  Liver. — The  function  of  the  liver  may 
be  classed  under  four  different  heads.  First,  it  changes  the 
composition  of  the  blood,  as  it  passes  through  it,  by  secreting 
from  and  adding  to  it,  certain  chemicals  or  products  neces- 
sary for  its  nutrition.  Second,  it  secretes  the  bile,  which  is 
collected  and  stored  in  the  gall  bladder.  Third,  it  forms 
glycogen.     Fourth,  it  assists  in  the  formation  of  urea. 

The  ducts,  which   lead  from  tlie  liver,  begin  in  the  ' 
stices  of  the  lobules  in  the  form  of  a  very  fine  plexi' 
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PLATE  6. 

A.  Thyroid  body. 

B.  The  trachea  (wind-pipe). 

C.  First  ribs. 

D.  Clavicle  (collar-bone),  cut  at  the  center. 

E.  Pectoralis  major  muscle,  divided  near  its  humeral  insertion. 

F.  Coracoid  process  of  the  scapula. 

G.  Arch  of  the  aorta.    G.  Descending  aorta. 
HH.  Bight  and  left  bronchus. 

1.  (Esophagus  (gullet). 

KK.  Vena  azygos  receiving  intercostal  veins. 

L.  Thoracic  duct. 

M.M.  Seventh  ribs. 

NN".  Diaphragm. 

O.  CEsophagus  cut  at  cardiac  orifice  of  the  stomach. 

P.  Liver;  dots  indicate  openings  of  hepatic  veins. 

Q.  Coeliac  axis  sending  off  branches  to  the  liver,  stomach  and 

spleen.    The  stomach  removed,  showing  anastomosis  of 

these  vessels. 

R.  Inferior  vena  cava  entering  opening  in  the  liver  to  receive 

hepatic  veins. 

S.  Gall  bladder  and  ducts. 

T.  Pyloric  end  of  the  stomach;  beginning  of  duodenum. 

U.  Spleen. 

V  Pancreas. 

W.  Sigmoid  flexure  descending  colon. 

X.  Caecum,  showing  attachment  of  appendix  vermiformis. 

Y.  Mesentery  of  peritoneum  supporting  branches  of  superior 

mesenteric  artery  and  veins. 

Z.  Coils  of  small  intestine. 

2.  Arteria  innominati. 

3.  Subclavian  artery;  right  side. 

4.  Right  common  carotid  artery. 

5.  Subclavian  artery,  left  side. 
<).  Left  common  carotid  artery. 

7.  Axillary  artery;  left  side. 

8.  Pectoralis  minor  muscle,  divided  near  insertion. 
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finally  empty  into  a  larger  system  of  ducts,  or  channels, 
which  are  known  as  the  interlobular  ducts.  These  interlobu- 
lar ducts  are  about  one  two-thousandths  of  an  inch  in  diame- 
ter. The  interlobular  ducts  finally  unite  to  form  the  cystic 
duct.  This  duct  then  empties  into  the  hepatic  duct,  and  the 
duct  formed  by  their  union  is  known  as  the  ductus  communis 
choledochus,  which  empties  the  bile  into  the  duodenum,  the 
upper  part  of  the  small  intestine. 

The  Gall  Bladder. 

The  gall  bladder  is  situated  on  the  under  surface  of  the 
liver,  is  a  pyriform  sac,  and  is  the  reservoir  for  the  bile.  The 
gall  bladder  is  made  up  of  three  coats — a  mucous,  a  muscu- 
lar and  fibrous,  and  a  serous  coat,  which  is  only  over  the 
anterior  surface  and  the  fundus  of  the  organ.  This  serous 
coat  is  derived  from  the  peritoneum.  The  gall  bladder  may 
be  divided  into  three  parts  —  a  neck,  body  and  fundus.  The 
neck  and  body  of  the  organ  are  directed  upward  and  to  the 
left,  while  the  fundus,  or  largest  part  of  the  gall  bladder,  is 
pointing  downward  and  to  the  right.  The  capacity  of  this 
pear-shaped  organ  is  about  one  ounce,  although  in  excep- 
tional cases  it  will  hold  from  nine  to  fourteen  drams.  The 
duct  leading  from  the  neck  of  the  gall  bladder  is  known  as 
the  cystic  duct.  This  duct,  together  with  the  hepatic  duct, 
form  the  ductus  communis  choledochus,  which  empties  the 
bile  into  the  duodenum,  the  upper  part  of  the  small  intestine. 

The   Spleen. 

Lying  obliquely  in  the  left  hypcohondriac  region,  and  in 
intimate  relation  witli  the  diaphragm,  which  separates  it 
from  the  ninth,  tenth  and  eleventh  ribs,  is  the  spleen.  This 
viscus  is  in  direct  relation  with  the  cardiac  end  of  the  stom- 
ach   and    wMtli    the    supra-renal    capsules    lying   above    the 
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kidneys.  It  is  of  a  bluish  red  color,  soft  in  texture,  very 
vascular  and  of  an  oblong  or  flattened  shape.  The  spleen^ 
unlike  other  glands  in  the  body,  has  no  excretory  duct. 

In  the  child  the  spleen  is  also  in  relation  with  the  left 
lobe  of  the  liver,  but  in  the  adult  state  the  left  lobe  of  the 
liver  occupies  the  epigastric  region  and  does  not  come  in  con- 
tact with  it.  The  organ  is  covered  with  a  fibrous  coat  which, 
with  the  serous  investment  of  the  peritoneum,  renders  the 
surface  of  the  spleen  smooth  to  the  touch.  Its  inner  surface 
is  slightly  concave,  and,  besides  being  in  relation  with  the 
great  end  of  the  stomach  and  the  tail  of  the  pancreas,  it  pre- 
sents a  fissure,  or  hilis  lienis,  for  the  entrance  and  exit  of  the 
vessels  and  nerves  of  the  spleen.  The  upper  border  of  the 
spleen  is  larger  than  the  lower,  and  is  rounded,  while  the  in- 
ferior border  is  smaller  and  somewhat  flattened,  as  it  lies  in 
relation  with  the  kidneys  and  supra-renal  capsules.  The  ex- 
ternal surface  is  convex  and,  with  the  external  border,  lies  in 
relation  with  the  peritoneum,  the  abdominal  parites  and  the 
descending  colon. 

Vessels. —  The  artery  supplying  the  spleen  is  the  splenic 
and  is  derived  from  the  ca^lic  axis,  a  branch  of  the  abdominal 
aorta.  This  artery  is  of  very  large  size,  considering  the 
weight  of  the  spleen,  which  varies  somewhat  in  different 
individuals,  its  weight  being  from  six  to  eight  ounces.  It 
measures  five  inches  in  length,  is:  about  one  and  one-half 
inches  in  thickness  and  three  inches  in  breadth.  The 
branches  of  the  splenic  artery  are  distributed  to  distinct  sec- 
tions of  the  organ  and  anastomose  with  each  other  very  spar- 
ingly. The  blood  is  returned  from  the  spleen  by  the  splenic 
vein,  which  begins  in  the  meshes  of  the  spleen  and  returns 
the  blood  from  the  organ  toward  the  hilis,  where  it  is  emp- 
tied into  the  splenic  vein.  This  vein  returns  the  blood  into 
the  portal  vein,  thus,  with  the  mesenteries,  serving  to  form 
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The  Pancreas. 

Lying  along  the  posterior  border  of  the  stomach  can  be 
seen  a  long,  flattened  organ,  glandular  in  structure  and  about 
seven  inches  in  length.  This  organ  is  known  as  the  pancreas 
and  secretes  the  pancreatic  juice,  which  is  emptied  into  the 
small  intestines  by  the  pancreatic  duct,  which  opens  into  the 
upper  part  of  the  duodenum.  The  pancreas  is  classed  as  a 
tubulo-racemose  gland,knd  resembles  the  salivary  glands,ex- 
cept  in  one  condition:  the  connective  tissue  is  not  so  closely 
arranged,  and  the  alveoli,  instead  of  being  sacular,  is  more 
tubular  in  shape.  This  organ  weighs  from  three  to  four 
ounces  and  is  supplied  by  the  branches  of  the  superior  mesen- 
teric and  by  the  pancreatic  duodenal  branches  of  the  hepatic 
artery.  This  gland  consists  of  a  body  and  a  greater  and 
lesser  extremity.  The  head  of  the  pancreas  is  in  direct  rela- 
tion with  the  hepatic  flexure  of  the  duodenum,  the  tail  or 
lesser  extremity  being  in  relation  with  the  spleen.  It  lies 
just  over  the  first  lumbar  vertebra  and  above  the  aorta,  in- 
ferior vena  cava,  and  the  origin  of  the  superior  mesenteric 
artery;  this  artery,  together  with  the  superior  mesenteric 
vein,  lying  in  a  groove  between  the  head  of  the  organ  and 
the  duodenum,  separates  it  from  that  part  of  the  intestines. 

The  pancreatic  duct  begins  in  the  lobules  of  the  gland, 
and  finally  forms  the  beginning  of  the  main  dnct,  about  the 
middle  of  the  organ;  the  duct  is  then  continued  along  the 
course  of  the  pancreas,  lying  more  to  the  anterior  than  the 
posterior  part  of  the  organ,  until  it  enters  the  duodenum, 
close  to  the  ductus  communis  choledochus,  from  the  liver. 
The  pancreas  is  of  a  slightly  reddish-yellow  color  and  is 
rough  on  its  surface.     (See  cut  of  Pancreas,  page  ()5). 

Supra-Renal  Capsules. 

These  organs  are  situated  just  above,  and  lie  in  immediate 
relation  with  the  kidneys,  forming  a  kind  of  cap.  The  right 
supra-renal  capsule  is  triangular,  while  the  left  is  semi-lunar 
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in  shape.  The  apex  of  both  of  the  capsules  points  inwards 
toward  the  vertebral  column  (back-bone).  They  are  classed 
as  ductless  glands,  but  their  structure  differs  from  that  of  the 
spleen  and  thyroid  body.  These  capsules  are  much  larger  in 
the  foetal  state,  and  gradually  diminish  in  adult  life.  They 
are  supposed  to  have  some  function  relative  to  the  formation 
of  embryonic  tissues.  The  right  supra-renal  capsule  is 
closely  attached  to  the  under  surface  of  the  liver,  while  the 
left  is  in  relation  with  the  tail  of  the  pancreas.  The  upper 
border  of  both  the  capsules  touches  the  under  surface  of  the 
diaphragm. 

Blood  Vessels. — The  blood  vessels  which  supply  these 
capsules  are  derived  from  the  abdominal  aorta,  and  are  the 
right  and  left  supra- renal  arteries.  These  arteries  branch 
out  quite  extensively  just  before  entering  the  substance  of  the 
gland.  The  blood  is  returned  from  the  organs  by  means  of 
the  supra-renal  veins,  which,  on  the  right  side,  empty  the 
blood  direct  into  the  inferior  vena  cava,  but  on  the  left  the 
blood  is  returned  into  the  renal  vein.  The  color  of  the  organs 
is  slightly  yellow. 

The  Kidneys. 

The  kidney  is  a  compound  tubular  gland,  situated  in  the 
posterior  part  of  the  abdominal  cavity  in  the  lumbar  region, 
lying  one  on  each  side  of  the  vertebral  column,  just  above 
the  ileum.  They  are  very  nearly  surrounded  with  fat,  which, 
together  with  the  blood  vessels  entering  them,  and  the  peri- 
toneum—  which  covers  them  anteriorly  —  hold  them  in  posi- 
tion. The  upper  part  of  the  kidney  corresponds  to  the  lower 
border  of  the  eleventh  rib,  and  extends  nearly  to  the  iliac 
crest.  The  right  kidney,  on  account  of  the  right  lobe  of  the 
liver,  is  much  lower  than  the  left,  both  kidneys  being  covered 
in  front  by  the  colon,  peritoneum  and  the  abdominal  parites, 
while  posteriorly  they  are  in  relation  with  the  diaphragm 
aud  the  quadratus  lumborum  muscle.     Each  kidney  is  supplied 
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■with  a  capsule,  or  fatty  cushion  (above  described),  which 
is  in  contact  with  the  lower  border  of  the  diaphragm.  To  the 
naked  eye  the  kidney  presents  two  portions  for  examination, 
a  medullary  and  a  cortical.  The  medullary  portion  of  the 
kidneys  contains  the  pyramids,  which  are  surrounded  at  the 
base  by  the  cortical  substance;  the  apex  of  these  pyramids 
points  to  the  pelvis  of  the  kidney,  which  is  the  beginning  of 
the  ureter. 

Anteriorly  the  upper  surface  of  the  right  kidney  is  in 
relation  to  the  duodenum  and 
the  ascending  colon,  while  the 
left,  anteriorly,  is  in  relation 
with  the  descending  colon,  tail 
of  the  pancreas,  the  lower  bor- 
I  der  of  the  spleen  and  the  car- 
I  diac  end  of  the  stomach.  The 
I  kidneys  vary  somewhat  in  the 
tn^le  and  female  subject;  in  the 
idult  male  they  are  four  inches 
m  length,  two  and  one-half 
inches  in  breadth  and  a  little 
o\er  an  inch  in  thickness,  and 
weigh  from  four  to  six  ounces, 
while  in  the  female  the  kidneys 
seldom  we^h  over  five  and  one- 
half  ounces  —  tlieir  weight  usually  beii^  from  three  and  one- 
half  to  five  ounces.  Each  kidney  presente  for  examination 
several  surfaces  and  borders,  there  being  an  anterior  surface 
and  a  posterior  surface,  an  internal  aad  an  external  border,  a 
superior  and  an  inferior  extremity.  The  upper  extremity  of 
the  kidneys  is  the  largest. 

The  internal  border  presents  a  deep  concavity,  which  al- 
lows for  the  entrance  of  tlie  renal  artery  and  nerves,  and  also 
for  the  beginning  of  the  ureter  and  the  commencement  of  the 
renal  vein. 
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Blood  Vessels. — The  arteries  which  supply  the  kidney^^ 
re  the  two  renal.  The  blood  is  returned  from  the  organ  by 
Leans  of  the  renal  veins.  The  nerves  which  supply  the  kid- 
3y  are  very  numerous  and  form  in  that  organ  the  renal  plexua 
F  nerves. 

Function. — The  function  of  the  kidneys  is  to  separate 
irtain  particles  from  the  blood  and  secrete  the  urine.  It  ac- 
)mplishes  this  by  means  of  the  uriniferous  tubules,  which 
jgin  in  the  pyramids  of  the  kidney  and  gradually  convey 
le  urine  to  the  larger  ducts,  and  finally  into  the  pelvis  of 
le  kidney  and  into  the  upper  extremity  of  the  ureter. 

Ureter. 

This  tube,  which  allows  the  passage  of  the  urine  from  the 
idneys  to  the  bladder,  is  from  sixteen  to  eighteen  inches  long, 
composed  of  three  coats  and  is  about  the  size  of  a  goose 
aill.  It  begins  in  the  pelvis  of  the  kidney  and  extends  to 
\e.  base  of  the  bladder,  into  which  it  opens  b}'^  a  constricted 
'ifice.  It  enters  the  external  coat  of  the  bladder  and  is  con- 
nued  along  between  the  muscular  and  mucous  coats  for 
?arly  an  inch  before  it  finally  empties,  or  opens,  into  the 
Lvity  of  the  viscus.  The  coats  of  the  ureter  are,  the  fibrous- 
rhich  is  continuous  with  the  fibrous  covering  of  the  kidney), 
middle  or  muscular  coat  and  an  internal  or  mucous  coat. 

Relations. —  The  left  ureter  passes  obliquely  downwards 
id  inwards  across  the  posterior  part  of  the  abdominal  wall, 
ineath  the  sigmoid  llexure  and  over  the  iliac  arteries,  enters 
e  posterior  false  ligament  in  the  male  close  to  vas  deferens, 
id  enters  the  bladder  about  one-half  inch  back  of  the  pros- 
te  gland  and  immediately  opposite  its  fellow  on  the  right. 

The  right  ureter  takes  the  same  course,  only  it  lies  be- 
nd the  ilium.  In  the  female  the  ureter  on  the  right  side 
?s  alongside  of  the  inferior  vena  cava.  Both  ureters  run 
ongside  of  the  neck  of  the  uterus  and  the  upper  part  of  the 
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The  Bladder. 

The  bladder  is  the  receptacle  for  the  urine.  It  varies 
considerably  in  the  male  and  female  subject,  and  in  both  at 
-different  ages.  In  the  child  it  is  almost  an  abdominal  organ, 
being  located  above  the  pelvic  brim,  in  the  hypogastric 
space,  while  in  the  adult  subject  it  is  found  below  the  pelvic 
brim  in  the  cavity  of  the  pelvis,  but  when  distended  it  may 
rise  a  little  above  the  pubic  arch. 

In  the  female  the  bladder  is  broader  and  larger  than  in 
the  male,  and  its  capacity  is  proportionately  increased.  It 
lies  between  the  ossa  pubes  and  the  symphysis  pubis  anterior 
and  the  uterus  posterior.  In  man  it  lies  between  the  pubis  an- 
terior and  the  rectum  posterior.  The  bladder  consists  of  four 
coats  —  mucous,  submucous,  muscular  and  serous — and  has 
three  openings  into  it,  namely:  the  right  and  left  ureters  and 
the  uretha  beginning  at  the  neck  of  the  organ. 

liigraments. —  The  ligaments  which  hold  the  bladder  in 
position  are,  the  true  and  false  ligaments,  the  false  ligaments 
being  derived  from  the  peritoneum.  The  true  ligaments  are 
seven  in  number,  namely:  the  two  lateral,  two  umbilical,  two 
posterior  and  the  urachus. 

Blood  Vessels. — The  arteries  supplying  the  bladder  are 
derived  from  the  superior  and  the  inferior  vesical;  also  the 
middle  vesical.  These  arteries  supply  this  viscus  with  blood, 
the  superior  sending  numerous  branches  over  the  fundus  and 
body  of  the  organ,  while  the  middle  and  inferior  supply  the 
base  and  the  neck.  The  veins  return  the  blood  from  the 
bladder  to  the  iliac  veins,  where  it  is  finally  emptied  into  the 
inferior  vena  cava. 

The  Uterus,  Ovaries,  and  Fallopian  Tubes. 

Besides  the  viscera  already  described  as  contained  in  the 
abdominal  cavity,  we  have,  in  the  female,  the  uterus  or  womb, 
together  with  its  appendages  —  the  fallopian  tubes  and  ova- 
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ries.  The  womb  is  situated  in  the  cavity  of  the  pelvis,  just: 
between  the  bladder  and  the  rectum,  and  is  held  in  position 
by  several  ligaments,  six  of  which  are  derived  from  folds  of 
the  peritoneum.  These  are:  the  anterior,  two  cresentric  folds 
which  lie  between  the  back  of  the  bladder  and  the  neck  of 
the  uterus.  The  posterior  ligament,  or  recto  uterine,  is  placed 
between  the  sides  of  the  uterus  and  the  rectum,  dipping  down 
between  these  two  structures,  forming  what  is  known  as 
Douglas  cul-de-sac.  The  broad  ligaments,  or  lateral  liga- 
ments, are  stretched  from  the  sides  of  the  uterus  to  the  lat- 
eral edges  of  the  pelvis.  Between  the  folds  of  the  lateral 
ligaments  run  the  round  ligaments  and  fallopian  tubes. 

The  Round  Ligament. — The  round  ligament,  which  be- 
gins at  the  sides  of  the  uterus,  takes  a  course  a  little  upwards 
and  through  the  internal  abdominal  ring,  and  is  finally  dis- 
tributed to  the  tissue  of  the  mons  venerus. 

Fallopian  Tubes. — The  fallopian  tubes,  or  oviducts,  are 
about  four  inches  in  length  and  spring  from  the  sides  of  the 
uterus,  with  which  they  communicate  by  a  small  opening  — 
'^ostium  internum";  their  course  is  between  the  folds  of  the 
broad  ligament  to  the  sides  of  the  pelvis,  where  the  ligament 
becomes  fimbriated,  one  of  these  processes  being  connected 
to  the  ovary.  The  fallo])ian  tube  has  three  coats — a  mucous, 
a  muscular  and  a  serous  coat.  The  ovum,  which  fecundates 
the  spermatazoa,  passes  through  this  tube  into  the  cavity  of 
the  womb. 

Structure  of  the  Womb. —  The  uterus  is  about  two  and 
one-half  inches  lonj^^,  one  and  one-half  inches  wide  and  one 
inch  thick.  Its  weight  varies,  in  the  non-pregnant  state,  from 
eight  to  ten  drams  to  an  ounce  and  a  half,  while  after  gesta- 
tion, or  immediately  after  delivery,  it  weighs  nearly  twenty- 
four  ounces.  Of  all  the  viscera  in  the  body  which  are 
described  as  pear-shaped,  the  uterus  is  the  best  likeness, 
consisting  of  a  body,  a  neck  and  a  fundus.     The  upper  part, 
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or  fundus,  of  the  uterus  is  its  largest  part,  while  the  neck, 
which  points  into  the  vaginae,  is  the  smallest.  The  body  of 
the  organ  surrounds  with  the  fundus  the  largest  part  of  the 
cavity  of  the  organ. 

The  Ovaries. — The  ovaries  are  ovoid  bodies,  two  in  num- 
ber, placed  one  on  each  side  of  the  uterus,  being  suspended 
from  the  broad  ligaments  by  an  attachment  to  its  anterior 
surface.  They  are  placed  below  the  round  ligaments,  but  are 
connected  to  the  uterus  b}^  the  ovarian  ligaments.  One  of  the 
fimbriated  portions  of  the  fallopian  tubes  is  connected  to  the 
ovaries.  These  organs  are  about  one  and  one-half  inches  in 
length,  one-third  of  an  inch  in  thickness,  and  three-quarters 
of  an  inch  wide.  The  ovaries  are  composed  of  a  fibrous 
stroma  and  connective  tissue. 

The  Peritoneum. 

On  account  of  the  high  mortality  in  cases  of  peritonitis, 
and  the  rapid  putrefaction  which  sets  in  after  death,  the 
embalmer  should  have  a  clear  conception  of  this  serous 
membrane,  which  is  in  contact  with  most  of  the  viscera  in  the 
abdominal  cavity.  It  is  a  serous  membrane  which  forms  a 
closed  sac,  except  in  the  female  subject,  where  the  sac  has  an 
opening  for  the  passage  of  the  round  ligament.  The  perito- 
neum may  be  divided  into  a  greater  and  a  lesser  sac. 

The  Greater  Sac  begins  at  the  anterior  surface  of  the 
liver,  covering  that  viscus  in  front,  tljen  being  reflected  onto 
the  stomach  and  covering  that  organ  above  and  on  its  poste- 
rior aspect:  from  thence  it  is  reflected  downward  to  the  ileum, 
forming  the  anterior  layer  of  the  great  omentum,  the  mesen- 
tery and  the  posterior  surface  of  the  meso  colon.  It  sends 
off  different  layers  between  the  rectum  and  the  uterus,  in  the 
female:  also  between  the  uterus  and  the  bladder.  It  is  then 
reflected  towards  the  antero-lateral  abdominal  wall  to  the 
diaphragm,  its  starting  point. 
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The  Lesser  Sac  be^ns  at  the  diaphragm,  posterior  to 
the  greater  sac,  and  covers  the  posterior  surface  of  the  liver. 
The  back  part  of  the  stomach  also  sends  a  reflection  to  the 
under  surface  of  the  organ,  thus  forming  the  great  omentum. 
It  is  then  reflected  over  the  transverse  colon,  completing  the 
mesa  colon  with  the  coverings  of  the  ascending  and  descend- 
ing colons.  It  then  takes  a  course  upward  along  the  poste- 
rior abdominal  wall,  sending  reflections  to  the  duodenum  and 
pancreas,  and  finally  becoming  attached  to  the  diaphragm, 
the  point  from  whence  it  started.  The  two  sacs  communicate 
by  an  opening  where  they  curve  around  the  hepatic  vessels; 
this  opening,  or  foramina,  is  known  as  the  Foramen  Winslow. 

The  omenta  formed  by  the  peritoneum  are  three  in  num- 
ber, namely:  the  gastro-hepatic  or  lesser  omentum,  the 
gastro-splenic  omentum,  and  the  great  omentum  or  gastro- 
colic omentum.  A  mesentery  is  a  double  layer  of  the  perito- 
neum, such  as  is  seen  investing  certain  portions  of  the  large 
and  small  intestines,  except  the  duodenum.  The  blood  ves- 
sels which  supply  the  intestines  pass  between  the  folds  of  the 
mesentery.  The  peritoneum  gives  off  many  ligaments,  for 
description  of  which  see  Liver,  Uterus,  Bladder,  etc. 

With  this  description  of  the  peritoneum  we  have  de- 
scribed the  organs  of  the  abdominal  cavity.  We  will  now 
proceed  to  investigate  the  contents  of  the  thoracic  cavity, 
whicli  is  situated  just  above  the  abdominal,  the  diaphragm 
forming  the  muscular  wall  or  partition  between  the  two 
cavities. 

The  Diaphragm. 

The  diaphragm  is  the  musculo -fibrous  membrane  which 
separates  the  thoracic  cavity  from  that  of  the  abdominal.  Its 
center  is  tendonous,  being  surrounded  by  a  muscular  expan- 
sion which  is  attached  to  the  under  surface  of  the  ensiform 
cartilage,  or  end  of  breast  bone,  and  to  the  cartilages  of  the 
six  inferior  ribs  on  each  side.     It  is  attached  posteriorly  to 
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the  twelfth  dorsal  vertebra,  and  by  a  fibrous  expansion  to  the 
adjacent  surfaces  of  the  first,  second  and  third  lumbar  verte- 
bra. It  is  a  very  tough  fibrous  structure,  considerable  force 
being  required  to  pass  a  trocar  or  embalming  needle  through 
it.  An  examination  reveals  three  openings  of  large  size,  while 
there  are  several  smaller  ones;  these  openings  are,  beginning 
posteriorly  at  the  back:  the  aortic,  through  which  passes  the 
aorta,  the  largest  artery  in  the  body.  A  little  to  the  left  and 
anterior  to  the  aortic,  we  have  the  oesophageal,  which  allows 
the  oesophagus  or  gullet  to  enter  the  abdominal  cavity  in 
conjunction  with  the  right  and  left  pneumogastric  nerves. 

The  aortic  opening  not  only  transmits  the  aorta,  but  al- 
lows the  left  lymphatic  or  thoracic  duct  to  ascend  through  it 
to  the  root  of  the  neck,  where  it  empties  into  the  subclavian 
vein  at  the  junction  of  the  internal  jugular.  The  azygos  vein 
also  passes  through  the  aortic  opening.  The  remaining  large 
opening  in  the  diaphragm  is  the  opening  for  the  inferior  vena 
cava,  which  is  situated  more  to  the  right  and  in  front  of  the 
vertebral  column.  There  are  several  small  openings  in  the 
crus  for  the  passage  of  the  splanchnic  nerves  and  the  sympa- 
thetic nerve  trunks;  also  for  the  azygos  minor  vein.  These 
openings,  while  they  allow  the  passagpe  of  the  vessels  and 
nerves  enumerated  above,  are  not  directly  continuous  with 
both  the  cavities.  The  fibres  of  the  diaphragm  are  so  inti- 
mately connected  around  these  structures  as  to  prevent  the 
passage  of  serous  material  and  fluids  from  one  cavity  to  the 
other.  This  is  a  very  important  thing,  since  it  prevents  the 
contaminated  fluids  in  hydrothorax  (dropsy  of  the  thorax),  or 
in  pleuritic  effusions  or  the  escape  of  serous  material  from 
the  pericardium,  from  entering  the  abdominal  cavity  and  set- 
ting u])  fatal  ]>erotonitis  in  the  living  state.  Thus,  while  it 
performs  such  an  im])ortant  function  during  life,  it  serves  the 
same  purpose  after  death,  there  being  many  disadvantages  in 
rupturing  the   diaphragm   in   cavity  embalming.     In  all  the 
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works  on  embalmmg  that  I  have  consulted,  I  have  found  that 
all  of  them  advise  rupturing  the  diaphragm  from  below  in 
order  to  embalm  the  cavities  of  the  thorax.  I  have  never 
been  in  favor  of  this  procedure,  as  a  great  deal  of  the  fluid 
intended  for  the  upper  cavities  escapes  back  into  the  abdom- 
inal, thus  preventing  the  desired  result  in  surroundinR  the 
lungs,  heart,  etc.,  with  tl:e  preservative  solution.  It  might 
be  of  little  importance  if  the  operator  only  intends  to  make 


Tbe  diaphragm  as  seen  from  the  under  surface  (abdominal  portion). 

a  single  cavity  injection,  but  in  all  those  cases  where  we  de- 
sire complete  embalmment  we  should  not  rupture  the  dia- 
phraf^m.  I  have  previously  stated  that  the  pleura  were 
closed  sacs  surrounding  the  lungs,  and  that  the  pericardium 
was  a  membraneous  sac  intimately  attached  to  the.  great  ves- 
sels leading  from  the  heart. 

Now,  since  it  is  the  desire  of  the  embalmer  to  preserve 
the  lungs,  he  will  see  that  if  he  penetrates  the  diaphragm 
from  below, which  will  necessitate  making  an  openingthrough 
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the  bottom  of  the  pleura  and  pericardium,  the  fluid  injected 
into  these  parts  will  escape  from  the  openings  made  by  the 
trocar,  just  the  same  as  water  would  escape  from  a  bottle  if 
a  hole  was  made  in  the  bottom.  Then  again,  we  must  con- 
sider the  fact  that  after  the  embalmer  has  completed  his  work 
the  body  is  placed  on  an  incline  of  nearly  45  degrees,  thus 
favoring  the  escape  of  the  fluid  injected  upward  into  the 
thoracic  cavity.  If  arterial  embalming  is  performed,  and  you 
are  assured  of  a  thorough  circulation  through  the  arteries  and 
veins,  then  it  does  not  make  much  material  difference,  since 
the  fluid  will  enter  the  pulmonary  artery  and  the  bronchial, 
and  will  thoroughly  embalm  the  lungs  and  pleura,  as  it  will 
the  heart  and  its  covering,  the  pericardium,  by  the  blood  ves- 
sels which  supply  them. 

Boundaries,  Divisions  and  Contents  of  the  Abdom- 
inal Cavity. 

The  abdominal  cavity  is  bounded  above  by  the  dia- 
phragm, the  dividing  membrane  between  the  abdominal  and 
thoracic  cavities.  It  is  bounded  below  by  the  floor  of  the 
pelvis.  It  is  bounded  in  front  by  the  aponeuroses  of  the 
transversalis  muscle  and  the  under  surface  of  the  rectus  ab- 
dominalis,  which  muscles  are,  next  to  the  peritoneum,  the 
nearest  covering  to  the  cavity  in  front.  It  is  bounded  behind, 
or  posteriorly,  by  the  vertebra  (back  bone)  and  the  deep  layer 
of  muscles  known  as  the  fifth  layer.  If  we  connect  the  pelvic 
cavity  to  that  of  the  abdominal,  the  floor  of  the  cavity  would 
be  formed  by  the  tissue  planes  of  the  perineum,  while  the 
lower  part  and  sides  would  be  protected  by  the  innominate 
bones  of  the  pelvis  and  the  sacro-sciatica  ligaments.  It  is 
best  for  us,  as  embalmers,  to  consider  the  abdominal  cavity 
as  only  one  cavity;  thus  the  pelvic  and  abdominal  are  divided 
into  the  following  divisions,  which  are  formed  by  drawing  a 
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line  from  the  lower  border  of  the  ninth  rib  around  the  body 
in  a  circular  manner,  drawing  another  parallel  to  this,  be- 
ginning' at  the  highest  border  of  the  pelvic  bones  (ossa  innom- 
inata).  These  lines  will  divide  the  cavity  into  three  parts  — 
a  superior,  a  middle  and  an  inferior.     Now  draw  a  line  from 


the  center  of  Poupart* s  ligament,  on  each  side,  to  the  carti- 
'^ges  of  the  eighth  rib.     You  will  now  have  the  cavity  di- 
id  into  nine  different  regions,  as  follows: 

Ifht  Hypochondriac  Regilon,  containing  the  right 
the  liver,  the  gall  bladder,  the  pancreas  and  the  upper 
the  small  intestine  known  as  the  duodenum,  a  portion 
urge  intestine  (the  hepatic  flexure  of  the  ascending 
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colon),  the  right  supra-renal  capsule  and  the  upper  border  of 
the  right  kidney. 

The  Epigastric  Begrion,  or  the  middle  space  of  the  su- 
perior division,  contains  a  part  of  the  pancreas,  a  portion  of 
the  liver,  and  the  middle  and  pyloric  ends  of  the  stomach; 
also  a  portion  of  the  transverse  colon  of  the  large  intes- 
tines. 

The  Left  Hypochondriac  Beg^ion  contains  the  lower 
part  of  the  cardiac  end  of  the  stomach,  the  left  supra-renal 
capsule  and  the  upper  border  of  the  left  kidney,  the  spleen 
and  the  splenic  flexure  of  the  colon. 

The  Left  Lumbar  Region  contains  the  lower  part  of 
the  left  kidney,  a  portion  of  the  small  intestine,  the  descend- 
ing colon,  and  part  of  the  omentum. 

The  Umbilical  Begion  contains  a  part  of  the  duodenum, 
part  of  the  transverse  colon,  the  great  omentum  and  mesen- 
tery, and  some  convolutions  of  the  ileum  and  jejunum. 

The  Bight  Lumbar  Region  contains  the  lower  part  of 
the  right  kidney,  some  convolutions  of  the  small  intestines, 
and  the  ascending  colon. 

The  Right  Iliac  Inguinal  Region  contains  the  caecum, 
the  appendix  vermiformis,  and  a  part  of  the  ureter,  the 
iliac  arteries  and  veins  rising  in  this  space  and  proceeding 
towards  the  thigh,  where  the  external  iliac  artery  forms  the 
femoral. 

The  Hypogastric  Region  contains  the  rectum,  a  part 
of  the  small  intestines,  the  bladder  in  children.  In  the  adult 
subject  the  bladder  is  situated  more  deeply  in  the  cavity  of 
the  pelvis  and  does  not  occupy  this  region  unless  distended. 
The  uterus,  in  the  female  during  gestation,  will  also  be  found 
in  this  space. 

The  Left  Iliac  Inguinal  Region  contains  a  part  of  the 
ureter  and  the  sigmoid  flexure  of  the  colon  or  large  intestine, 
and  the  vessels  described  in  the  right  iliac  space. 
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The  Thoracic  Cavity. 

This  cavity  occupies  all  that  space  between  the  diaphram 
below,  and  the  root  of  the  neck  above.  It  contains  the  lungs, 
with  their  coverings,  the  pleura,  the  heart  and  its  covering,  the  peri- 
cardium.  Besides  these  important  organs,  there  is  also  con- 
tained in  the  mediastinal  spaces  (spaces  between  the  lungs 
and  extending  from  the  sternum  in  front  to  the  back-bone 
posteriorly):  the  phrenic  nerves  and  accompanying  vessels, 
the  arch  of  the  vena  azygos  major  and  some  lymphatic 
glands;  the  arch  of  the  aorta  and  thoracic  aorta;  the  oesoph- 
agus or  gullet  and  the  pneumogastric  nerves,  and  the  azygos 
veins;  the  thoracic  duct  and  the  mediastinal  glands  will  be 
found  in  these  mediastinal  spaces.  To  the  beginner  it  would 
appear  that,  since  the  thoracic  cavity  contains  all  of  these 
different  structures,  there  would  be  very  little  room  left  in 
the  cavity  for  the  injection  of  the  embalming  fluid,  but,  since 
the  heart  and  lungs  are  the  largest  organs  in  the  thorax,  the 
fact  that  the  lungs  collapse  somewhat  after  death,  will  allow 
plenty  of  space  between  the  pleura  for  the  injection. 

The    Lungs. 

The  lungs  are  placed  one  on  each  side  of  the  thoracic 
cavity,  the  heart  and  the  raediastinial  spaces  dividing  them 
into  a  right  and  left.  Their  color  varies  during  life;  in  the 
child  they  are  of  a  pinkish  color,  but  as  age  advances  they 
gradually  assume  a  slate  color,  which,  as  senility  approaches, 
turns  to  a  dark  or  black  color.  In  all  these  different  stages 
frequent  mottling  of  the  surface  of  the  lungs  takes  place. 
This  mottling  is  caused  by  deposits  of  carbonaceous  material, 
the  result  of  the  action  of  the  air  and  carbonic  acid  in  the 
lungs.  Each  lung  extends  from  the  first  rib  above  to  the  dia- 
phragm below,  and  is  so  situated  as  to  present  for  examina- 
tion two  surfaces,  two  borders,  an  apex  and  a  base. 
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Tbe  Apex  of  the  lungs  extends,  during  a  deep  inspira- 
tion, above  tbe  first  rtb,  into  the  root  of  tbe  neck.     It  is  con- 


ical in  shape,  as  are  the  lungs,  taken  as  a  whole,  Tbe  base 
is  concave,  on  account  of  the  convexity  of  the  diaphragm 
above. 

The  Exernal  Surface  of  the  lung^s  is  convex  and  is 
smooth,  conforming  to  the  side  of  the  chest,  being  much 
deeper  behind  than  in  front. 

The  Inner  Surface.— On  account  of  the  heart  and  great 
vessels,  also  the  bronchi,  the  inner  surface  of  the  lungs  is 
concave,  presenting  a  deep  fissure  corresponding  to  the  root 
of  the  lung.s;  this  fissure  is  known  as  the  "hilum  pulmonis." 

The  Anterior  Border  is  much  thinner  than  the  poste- 
rior, and  extends  across  the  front  of  the  chest,  slightly  over- 
lapping tlie  pericardium  and  great  vessels. 
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The  Posterior  Border  of  the  lungs,  on  account  of  the 
shape  of  the  diaphragm,  which  is  higher  in  front  than  behind, 
extends  much  deeper  and  fills  all  the  space  between  the  ver- 
tebra (dorsal)  or  back-bone  and  the  ribs  on  either  side. 

Each  lung  is  divided  by  a  fissure  into  two  lobes,  but  the 
right  lung  is  again  divided  by  a  smaller  fissure  into  a  triangu- 
lar lobe.  Thus,  properly  speaking,  the  right  lung  has  three 
lobes,  and  the  left  has  but  two.  On  account  of  the  liver 
pressing  upward  on  the  diaphragm, the  right  lung  is  about  an 
inch  shorter  than  the  left,  but  while  the  left  is  longer,  it  is 
smaller  in  capacity;  this  is  on  account  of  the  heart  being 
placed  more  to  the  left  side.  The  lungs  are  capable  of  hold- 
ing about  1^30  cubic  inches  of  air  during  a  forced  inspiration. 
Their  weight  varies  somewhat  in  the  male  and  female,  the 
male  lungs  weighing,  together,  about  forty-two  ounces,  the 
left  being  two  ounces  less  than  the  right,  while  in  the  female 
subject  their  weight  Is  approximately  estimated  at  thirty- 
nine  ounces. 

Structure.—  Each  lung  is  composed  of  soft,  spongy  tis- 
sue, which  is  covered  externally  by  a  layer  of  areolar  tissue, 
the  x^a^^nchyma  of  the  lungs  being  made  up  principally  of 
the  lobules  and  air  cells.  Coursing  over  these  air  cells  are 
the  capillary  Vjranches  of  the  i)ulmonary  artery,  while  to  the 
lung  tissue  direct  we  have  the  capillary  branches  of  the  bron- 
chial. As  the  blood  in  the  pulmonary  arteries  exchanges  its 
carbonic  acid  for  oxyj^en,  it  returns  the  blood  from  the  lungs, 
through  the  four  i)ulmonary  veins,  to  the  left  auricle  of  the 
heart.  The  capillaries  from  the  bronchial  arteries  emptj^ 
their  blood  into  the  azyj^os  veins,  and  tinally  into  the  supe- 
rior vena  cava. 

The  Pleura. 

Closely  investing  eacli  lun;^',  as  far  as  its  root,  is  a  serous 
membrane  known  as  the  ])leiira.  It  is  made  up  of  two  princi- 
pal layers,  one  of  which  is  reflected  over  the  inner  surface  of 
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PLATE  7, 

A.  Right  ventricle  of  the  heart.     Aa.  Pericardium. 

B.  Pulmonary  artery.     Bb.  Pericardium. 

C.  Ascending  aorta.    Cc.  Transverse  aorta. 

D.  Right  auricle. 

£.  Remains  of  ductus  arterlosls. 

F.  Superior  vena  cava. 

G.  Left  Innominate  vein. 

H.  Left  common  carotid  artery. 

I  Left  subclavian  vein. 

K.  Right  Innominate  vein. 

L.  Right  Internal  jugular  vein. 

M.  Right  subclavian  vein. 

N.  Innominate  artery. 

O.  Left  subclavian  artery  crossed  by  left  vagus  nerve. 

P.  Right  subclavian  artery  crossed  by  right  vagus  nerve. 

Q.  Right  common  carotid  artery. 

R.  Trachea  (wind-pipe). 

S.  Thyroid  body. 

T.  Brachial  plexus  of  nerves. 

U.  Upper  divided  portion  of  left  Internal  jugular  vein. 

V  V.  Clavicles  cut  across  and  displaced  downward. 
WW.  The  first  ribs. 

X  X.  Fifth  ribs  cut  across. 

Y  Y.  Right  and  left  mamma?. 

Z.  Lower  end  of  sternum  (breast-bone). 
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the  chest  wall  known  as  the  parietal  layer  of  the  pleura, 
or  the  pleura  costalis.  The  other  layer  is  reflected  over  the 
external  surfaces  of  the  lungs,  forming  a  complete  invest- 
ment, the  two  layers  forming  a  closed  sac,  which  does  not 
communicate  with  its  fellow  of  the  opposite  side  at  any 
point  —  the  only  place  where  the  two  surfaces  of  the  lungs 
come  in  contact  with  each  other  being  in  front  and  just  be- 
neath the  middle  piece  of  the  sternum.  During  life  the  costal 
layer  and  the  pulmonic  layer  are  so  closely  attached  that 
there  is  but  very  little  space  between  them,  but  after  death, 
when  the  lungs  become  somewhat  collapsed,  considerable 
space  may  exist  between  these  two  layers.  The  space  be- 
tween the  layers  of  the  pleura  is  known  as  the  cavity  of  the 
pleura. 

During  life  the  pleura  secretes  a  thin  serous  fluid,  which 
prevents  any  friction  between  the  lungs  and  the  inner  sur- 
face of  the  chest  walls,  but  when  it  becomes  inflamed  or 
diseased  the  serous  fluid  becomes  thickened  and  is  increased 
in  quantity.  This  fluid  sometimes  increases  so  much  in  ad- 
vanced stages  of  pleuritis  and  dropsy  of  the  pleura  as  to 
push  the  heart  to  the  extreme  left  of  the  thorax,  or  to  the  ex- 
treme right,  if  the  disease  affected  the  left  pleura. 

Blood  Supply. —  The  blood  supply  of  the  pleura  is  ob- 
tained from  the  intercostal,  the  internal  mamary,  pericardic, 
musculo  phrenic  and  thymic  arteries.  The  blood  is  returned 
from  the  ])leur»'i  by  veins  bearing  the  same  names  as  the  ar- 
teries. 

The  Heart. 

The  lieart  is  the  central  organ  of  circulation.  It  is  placed 
between  tlie  lun<^''s,  is  conical  in  shai)e,  and  occupies  the  space 
known  as  the  middle  mediastinal  cavity.  Laennec  has  com- 
pared the  size  of  the  heart  to  the  fist  of  the  subject,  but 
this  coini)arison  is  too  indefinite  to  afford  an}^  satisfactory 
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stimate,  and  we  will  be  obliffed  to  seek  other  aad  more  exact 
■bservations  in  this  respect.  The  most  accurate  writer  in 
ecent  times  upon  the  subject  of  the  dimensloDS  of  the  heart, 
ir.  Peacock,  says  its  circumference  is  about  9.209  inches  in 
he  male  subject,  while  in  the  female  it  is  slightly  less.     Its 


ne.  The  rl^bt  angle  trlangli 
vera  portionof  the  au-' 

eart.  The vtscusatthlspoirii 
)  the  thoracic  wall  in  front. 

The  X  on  the  fourth  rib  sho 
tion  uf  the  nintile. 

The  relatione  of  the  vcntrii 


aiming.  removlnK  bluod  from  the  heart. 

losition  varies  after  death,  accordin|f  to  the  disease  the  per- 
on  died  with,  and  the  g^eneral  condition  of  the  abdominal 
.nd  chest  cavities. 

Position.— Anterior  View.— The  heart  of  the  human 
ubject  is  a  pear-shaped  muscular  orfran  situated  in  the  thor- 
.cic  cavity  between  the  lunjfs,  in  what  is  technically  known 
IS  the  middle  mediastinal  space,  with  its  base  about  in  the 
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median  line  and  its  apex  in  the  fifth  inter-costal  space  mid- 
way between  the  median  line  and  a  perpendicular  line 
<lropped  through  the  left  nipple,  the  apex  resting  upon  the 
diaphragm.  The  base  of  the  heart  is  held  in  position  by  the 
great  vessels  and  their  attachments  in  the  posterior  wall  of 
the  thorax,  while  the  apex  is  free  and  capable  of  a  certain 
degree  of  motion.  The  whole  organ  is  enveloped  in  a  fibrous 
sac  called  the  pericardium.  This  sac  is  lined  by  a  serous  mem- 
brane which  is  attached  to  the  great  vessels  at  the  base  of 
the  heart.  The  pericardial  sac  will  hold  about  two  drachms 
of  fluid.  This  permits  of  the  heart  movements  without  any 
friction.  It  may  be  said  that  the  base  of  the  heart  will  cor- 
respond to  a  line  drawn  around  the  upper  border  of  the  third 
rib. 

Posterior  View. — The  description  of  the  heart,  together 
with  the  illustrations  which  appear  above,  will  suffice  to  give 
Xhe  reader  an  intelligent  idea  of  the  position  of  the  heart  from 
Ihe  anterior  aspect.  Cuts  numbers  one  and  two  give  the  re- 
lation of  the  heart  to  the  thoracic  walls  and  the  abdominal 
3nd  thoracic  viscera.  This  is  viewed  from  the  front  of  the 
body,  and  as  the  heart  presents  several  points  of  interest 
dfrom  the  posterior  view,  I  have  illustrated  this  position  with 
the  cut  showing  the  heart  in  the  dead  subject  as  viewed  from 
the  back.  The  position  of  the  vessels,  auricles  and  ventricles 
varies  to  such  an  extent  that  in  the  examination  of  eleven 
bodies  no  two  presented  exactly  the  same  position.  In  one 
instance  the  top  of  the  arch  was  in  front  of  the  upper  portion 
of  the  body  of  the  third  dorsal  vertebra,  in  seven  cases  it  was 
in  front  of  its  lower  portion,  and  in  three  it  was  in  front  of 
±he  fourth  dorsal  vertebra.  The  lower  boundry  of  the  left 
ventricle  varied  in  position  from  the  level  of  the  lower  edge 
of  the  body  of  the  eighth,  to  that  of  the  upper  third  of  the 
tenth  dorsal  vertebra.  In  five  cases  the  upper  boundary  of 
the  left  auricle  was  on  a  level  with  the  fifth  dorsal  vertebra. 
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The  upper  border  of  the  left  auricle  was  situated  in  front  of 
the  upper  part  of  the  seventh  dorsal  vertebra,  or  just  above 
It,  and  its  lower  border  in  front  of  the  body  of  the  eighth 
dorsal  vertebra. 

During  life,  when  the  back  of  the  heart  and  great  vessels 
are  brought  into  view,  the  lower  boundary  of  the  left  ventricle 


resting  upon  the  lloor  of  tlie  ]iericardium  will  conceal  the- 
under  surface  of  the  heart.  When  the  Hoor  of  the  pericard- 
ium is  removed,  the  under  surface  of  the  heart  is  visible  from 
behind.  The  under  surface  inclines  from  behind  downwards 
and  upwards,  and  it  jirfsents  jiosteriorly  the  lower  border  of 
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the  left  ventricle  from  base  to  apex:  anteriorly,  the  lower 
surface  of  the  right  ventricle;  and  intermediately,  the  poster- 
ior lODgitudinal  furrow  of  the  heart. 

Side  View. —  It  is  plainly  evident  that  in  the  recumbent 
position  the  heart  must  chan^^e  its  position,  which  it  does, 
more  so  after  death  than  in 
life.  The  pericardial  sac  and 
the  central  tendon  of  the  dia- 
phragm g^ive  a  great  deal  of 
support  to  the  heart,  and  if  it 
were  not  for  these  attach- 
ments to  the  sternum  and  the 
diaphragm  by  means  of  these 
ligaments,  the  heart  would 
fall  upon  the  oesophagus  and 
the  great  vessels  thus  inter- 
fering with  the  passage  of 
food  down  the  a;soi>hagiiM 
and  the  circulation  of  Ijlood 
through  the  aorta  when  a  per- 
son would  be  in  the  recum- 
bent position. 

After  death,  on  acootint 
of  the  relaxed  condition  of  tlie 
lungs  and  the  gradual  wt-;ik- 
ening  of  the  liganunls.  the 
heart  will  fall  backwani  upon 
the  bodies  of  the  ilor>aI  ver 
tebra,  thus  cau.sinL;  consider 
able  chanf,'*.'  in  the  position  of  the  oi^n.  If  vc  luuit  at  the 
heart  fnmi  tlie  side,  several  points  of  interest  will  present- 
themselvfs.  Tlie  relations  of  tile  vessels  tn  ili.  lieart  and 
ribs  and  tlu- relation  of  the  organ  itself  to  tin  Ui>ny  wall*''"" 
the  thoFiix  m.iy  be  easily  ascertained  by  an  i\amiiiati»w  ''^ 
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the  accompanying"  cut  which  shows  the  heart  as  we  would 
view  it  from  the  left  side  of  the  body.  This  engraving  being 
fourth  on  the  position  of  the  heart  in  the  normal  condition, 
the  remainder  of  the  article  and  the  cuts  to  follow  will  show 
the  changes  in  the  position  of  the  heart  caused  by  death  and 
disease.  The  normal  and  pathological  changes  in  the  ar- 
arteries  will  then  be  taken  up  and  all  of  those  cases  where 
the  embalmer  experiences  some  difficulty  in  the  iniecting  of 
the  arteries  will  be  explained  and  illustrated. 

It  is  seldom  required  of  the  embalmer  that  he  puncture 
the  heart  from  the  side,  but  in  order  that  he  may  be  fa- 
miliar with  the  exact  position  of  the  organ  when  inserting 
a  trocar  for  the  purpose  of  tapping  the  heart  for  the  re- 
moval of  blood,  it  is  well  that  he  know  the  position  of  the 
auricles  and  ventricles  from  the  side.  It  will  be  seen  from 
the  engraving  that  the  left  auricle  and  ventricle  occupy 
fully  as  great  a  proportionate  amount  of  space  at  the  left 
side  of  the  heart,  as  the  right  auricle  and  ventricle  do  at  the 
front  and  right  sides  of  the  heart.  This  should  always  be 
borne  in  mind  during  the  operation  of  injecting  the  left  ven- 
tricle. It  can  be  reached  with  the  same  length  of  trocar,  but 
the  position  being  to  the  left  and  backward,  resting  in  the 
dead  subject  on  the  bodies  of  the  dorsal  vertebra  and  the 
great  aorta,  the  trocar  should  be  directed  downward  and  in- 
ward toward  the  center  of  the  thoracic  cavity. 

The  left  ventricle  of  the  heart  occupies  by  much  the 
largest  share  of  the  left  side  of  the  organ,  and  its  double  con- 
vex cone-shaped  outline  is  completely  exposed  to  view  from 
its  base  to  its  apex  when  the  left  side  of  the  heart  is  exam- 
ined laterally.  The  transverse  furrow  which  divides  the  left 
auricle  from  the  left  ventricle,  follows  a  direction  from  above 
downward  and  somewhat  backward,  the  left  auricle,  as  will 
be  seen  in  the  engarving,  rests  on  the  descending  aorta  and 
the  oesophagus,  thus  the  auricle,  transverse  groove  and  the 
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mitral  valve  rest  in  front  of  the  body  of  the  eighth  dorsal 
vertebra  posteriorly,  while  in  front  the  left  auricle  is  placed 
between  the  third  and  fourth  intercostal  spaces. 

The  upper  border  of  the  left  ventricle  is  nearly  as  high 
as  the  right  auricle.  The  position  of  the  ventricle,  which  is 
downward  and  to  the  left,  corresponds  to  the  direction  of  the 
ribs;  thus  the  left  ventricle  and  the  transverse  furrow  are 
covered  throughout  by  the  fourth,  fifth  and  sixth  ribs. 

The  position  of  the  heart  on  the  right  side  is  much  easier 
to  understand  than  the  position  of  the  auricle  and  ventricle 
on  the  left.  If  one  will  examine  the  right  side  of  the  chest 
in  the  same  position  as  the  examination  shown  of  the  left 
side,  the  right  auricle  and  ventricle  will  be  different  in  posi- 
tion than  the  corresponding  parts  on  the  left  side. 

When  we  examine  the  heart  from  the  rigrht  side,  the  right 
auricle,  the  right  ventricle,  the  vena  cavas  and  the  pulmonary 
artery  are  plainly  visible;  while  on  the  left  the  left  auricle, 
left  ventricle  and  the  pulmonary  veins  are  seen.  The  relative 
position  of  the  lower  boundary  of  the  heart,  the  upper  and 
the  position  of  the  base  is  somewhat  different  from  that  of 
the  left.  The  upper  boundary  of  the  right  ventricle  is  on  a 
level  with  the  seventh  dorsal  vertebra,  while  its  lower 
boundary  encroaches  on  the  body  of  the  tenth  dorsal  vertebra; 
the  right  ventricle  occupies  the  anterior  portion  of  the  medi- 
astinal space,  which  is  situated  between  the  sternum  in  front 
and  the  back  bone  posteriorly.  The  right  auricle,  including 
its  appendix,  occupies  the  posterior  part  of  the  space,  thus 
when  the  operator  desires  to  enter  the  right  auricle  of  the 
heart  from  the  right  side  the  trocar  should  be  inserted  be- 
tween the  third  and  fourth  intercostal  spaces  about  one  and 
a  half  inches  from  the  sternum.  The  trocar  should  be  directed 
downward  and  inward  to  the  posterior  part  of  this  space, 
when  it  will  enter  the  right  auricle  of  the  heart.  But  as  this 
operation  in  the  hands  of  an  unskillful  person  endangers  the 
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arterial  circulation  through  rupture  of  the  aorta  at  its  arch 
or  the  vena  cavas,  I  do  not  recommend  it  as  a  safe  procedure 
in  the  practice  of  modem  embalming,  where  it  is  desirous  to 
secure  a  complete  circulation  through  the  vascular  system. 

Cavities. —  The  heart  contains  four  cavities:  the  right 
and  left  auricles  and  the  right  and  left  ventricles. 

The  Right  Auricle. —  The  right  auricle  receives  the 
blood  from  all  parts  of  the  system,  from  the  superior  and  in- 
ferior venae  cavae,  and  empties  it  into  the  right  ventricle. 
The  auricle  presents  a  principal  cavity,  or  sinus,  with  a  little 
appendix  attached  which  is  called,  from  its  resemblance  to  a 
dog's  ear,  the  auricular  appendix.  In  the  right  auricle  of  the 
heart  there  are  two  openings  for  the  ascending  and  descend- 
ing venai  cavai,  and  a  small  opening  for  the  coronary  vein, 
which  returns  the  blood  from  the  substance  of  the  heart 
itself,  and  another  large  opening  placed  between  the  auricle 
and  ventricle,  known  as  the  auriculo-ventricular  opening, 
through  which  the  blood  passes  from  the  auricle  to  the  ven- 
tricle. The  walls  of  the  right  auricle  are  very  thin  as  com- 
pared with  the  walls  of  the  ventricle.  They  will  measure 
about  one  twelfth  of  an  inch.  They  are  composed  of  muscu- 
lar fibres  which  are  composed  of  two  layers.  These  muscular 
fibres  are  involuntary  in  their  action,  and  as  the  auricles  are 
merely  the  reservoir  to  receive  the  blood  from  the  system, 
the  muscular  fibres  are  very  much  less  than  that  found  in  the 
ventricles.  There  are  no  valves  at  the  opening  of  the  infe- 
rior veuiij  cava^,  or  the  superior  vena*  cavce,  into  the  right 
auricle  of  the  heart.  The  eustachian  valve,  which  is  quite 
prominent  in  the  fo'tal  state,  almost  entirely  disappears  in 
adult  life.     There  is  a  valvular  fold  in  the  coronary  vein. 

The  Left  Auricle.-  The  left  auricle  does  not  differ  very 
materially  in  its  anatomy  from  that  of  the  right.  It  receives 
the  blood  which  is  returned  from  the  lun^^s  by  the  four  pul- 
monary veins,      ft  is  a   little   smaller  than   the  right  and  its 
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^alls  are  thicker.  It  has^i;e  openings,  four  of  which  are  for 
the  pulmonary  veins,  and  the  other  the  auriculo  ventricular 
opening,  for  the  passage  of  the  blood  from  the  auricle  into 
the  left  ventricle.  The  pulmonary  veins  have  no  valves.  In 
adult  life  the  right  auricle  and  the  right  ventricle  are  entirely 
separated  from  each  other  by  a  thin  muscular  septum.  Before 
birth  they  communicate  by  means  of  a  large  opening,  the 
foramen  ovale.     (See  fcxjtal  circulation). 

The  Bight  Ventricle. — The  right  ventricle  receives  the 
blood  from  the  right  auricle.  The  walls  are  much  thicker 
than  the  walls  of  the  auricle,  and, according  to  some  author- 
ities, its  capacity  is  greater.  The  right  ventricle  forces  the 
impure  blood  to  the  lungs  and  back  to  the  left  side  of  the 
heart. 

Lieft  Ventricle — The  left  ventricle  receives  the  pure 
blood  from  the  left  auricle.  It  is  the  thickest  and  most  mus- 
cular part  of  the  heart,  being  from  two  to  three  times  as 
thick  as  the  walls  of  the  right  ventricle,  and  several  times 
thicker  than  the  walls  of  the  auricles.  The  average  thick- 
ness of  the  walls  of  the  right  ventricle  is  about  one-fourth  of 
an  inch,  and  the  average  thickness  of  the  walls  of  the  left 
ventricle  is  a  little  over  one-half  of  an  inch.  Both  ventricles 
are  triangular  or  conoidal  in  shape,  the  right  being  broader 
and  shorter  than  the  left.  The  inner  surface  of  both  ventri- 
cles is  marked  by  peculiar  ridges  and  muscular  fibres  which 
are  called  the  columnct  carnea  and  the  chordae  tendinae. 
These  latter  are  attached  to  the  free  edges  of  the  auriculo- 
ventricular  valves. 

Capacity  of  the  Cavities. — It  is  stated  by  many  author- 
ities that  tlie  ca])acity  of  each  cavity  of  the  heart  is  about 
two  ounces,  l)iit  in  an  experiment  performed  by  injecting  the 
heart  with  warm  solutions  of  wax  the  estimate  was  made  by 
calculatin*^^  the  amount  of  liquid  displaced  by  the  moulds  of  the 
different  cavities.     In  this  experiment  care  was  taken  to  make 
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the  injections  before  cadaveric  rigidity  had  set  in  or  after  it 
had  passed  away.  The  comparative  results  obtained  by  the 
experiment  are  as  follows:  First,  it  was  decided  that  more 
wax  was  forced  into  the  cavities  of  the  heart  than  it  could 
possibly  contain  during  life.  The  capacity  of  the  right 
auricle  was  from  one  tenth  to  one-third  f^reater  than  that  of 
the  left.  The  capacity  of  the  right  ventricle  was  from  one- 
tenth  to  one-third  greater  than  that  of  the  left  ventricle. 
The  capacity  of  the  ventricles  was  greater  than  that  of  the 
auricles.  The  absolute  amount  of  each  ventricle  under  dis- 
tension with  heated  wax  solutions  is  four  and  one-half  ounces. 
This,  of  course,  is  much  greater  than  the  average  capacity  of 
these  cavities  during  life,  which  is  about  two  ounces. 

Weight. — The  average  weight  of  the  human  heart  is  esti- 
mated at  nine  ounces  and  seven  drachms.  In  some  deaths 
from  acute  diseases  this  weight  may  be  increased,  but  in 
death  from  chronic  diseases  it  will  usually  weigh  less.  In 
cases  of  hypertrophy,  or  in  chronic  enlargement  of  the  heart, 
it  may  weigh  several  pounds.  In  the  female  subject  the 
heart  weighs  a  little  less  than  in  the  male,  the  mean  weight 
being  about  eif^ht  and  one-half  ounces. 

Blood  Supply. —  The  arteries  which  supply  the  heart 
with  blood  for  its  nutrition  are  derived  from  the  aorta.  They 
are  the  first  branches  given  off  from  this  vessel  and  are 
known  as  the  rit^ht  and  left  coronary  arteries.  These  arte- 
ries carry  the  blood  to  the  structure  of  the  heart.  It  is  re- 
turned  from  the  heart  by  means  of  the  coronary  veins,  which 
empty  it  into  the  right  auricle. 

Valves. —  The  valves  of  the  heart  are  the  aui-wuh 
ventri<nthn\  between  the  auricles  and  ventricles,  the  pulmonarit 
and  the  aortic.  The  pulmonary  is  situated  at  the  orifice  of 
the  pulmonary  artery  in  the  ri^ht  ventricle,  and  the  aortic 
valve  is  placed  at  the  ()r<i:in  of  the  aorta  in  the  left  ventricle. 
There  are  no  valves  in  any  of  the  vessels  entering  either  the 
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Auriculo  Ventricular  Valves. — The  auriculo  ventricu- 
lar valves  prevent  the  regurgitation  of  blood  from  the  ventri- 
cles to  the  auricles.  As  the  ventricle  fills  up  with  blood 
coming  from  the  right  and  left  auricles,  the  valves  are  ap- 
proximated, and  when  the  ventricle  is  completely  distended 
with  blood  the  valve  is  entirely  closed.  When  a  contraction 
occurs  the  blood  is  thrown  into  either  the  pulmonary  arteries 
or  the  aorta. 

Aortic  and  Pulmonic  Valves. — The  action  of  the  semi- 
lunar valves  is  nearly  the  same  in  both  the  aorta  and  the 
pulmonary  arteries.  In  the  intervals  of  the  ventricular  con- 
tractions they  are  closed  and  prevent  the  regurgitation  of 
blood  into  the  ventricles.  The  systole,  however,  overcomes 
the  resistance  of  the  aortic  and  pulmonary  valves  and  forces 
the  contents  of  the  ventricles  into  the  arteries.  The  cups  of 
the  valves  point  in  the  direction  the  blood  is  to  flow.  Thus 
as  the  blood  flows  from  the  left  ventricle  into  the  aorta  there 
can  be  no  expansion  of  the  valve  and  the  valves  are  nearly 
approximated  to  the  wall  of  the  vessel,  but  just  as  soon  as 
the  contraction  ceases  and  the  heart  begins  to  expand,  the 
blood  falling  back  against  these  cups  dilates  the  valve  and 
it  instantly  closes. 

Action  of  the  Valves  of  the  Heart  When  Fluid  is  In- 
troduced into  the  Arterial  System. — Although  it  is  the 
general  impression  among  embalmers  that  the  fluid  injected 
into  the  brachial  artery  j^'-oes  to  the  heart  first,  thus  preserv- 
ing that  organ,  it  is  a  mistake,  as  these  valves  act  after  death 
just  the  same  as  they  do  in  life,  and  exactly  similar  to  the 
action  of  the  valves  in  the  veins  of  the  extremities.  It  is  im- 
possible to  force  fluid  through  the  valves  of  the  heart,  just 
the  same  as  it  is  impossible  to  extract  blood  from  a  vein 
when  there  is  a  valve  intervening  between  the  opening  and 
the  heart,  for  just  as  soon  as  the  aspirator  is  put  into  action 
the  valve  closes  against  the  passage  of  the  blood  and  it  will 
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Iq  the  experiments  that  I  have  performed  in  the  demon- 
strating roomsof  the  college  these  facts  were  very  clearly  illus- 
trated. A  subject  was  placed  upon  the  table  and  the  tho- 
racic cavity  was  laid  open:  the  pericardium  was  divided,  so 
as  to  exhibit  the  action  of  the  heart  while  the  fluid  was 
injected  into  the  brachial  artery.  The  first  effects  of  the  syr- 
inge was  to  force  the  fluid  into  the  aorta,  which  soon  became 
filled,  and  the  fluid  was  then  seen  taking  a  course  over  the 
general  or  systemic  circulation.  As  it  was  impossible  to  tell 
in  this  first  experiment  whether  any  of  the  fluid  escaped  into 


the  left  ventricle,  we  adopted  another  form  of  experiment 
and  investij^iition.  This  time  the  heart  and  lungs  were  re- 
moved from  the  cavity  of  the  chest  entirely;  the  heart  and 
lungs  were  expo.sed  by  lieing  divested  of  their  coverings,  and 
the  openinf^s  in  the  ves.sel  fsecured.  The  aorta  was  divided  in 
the  center  of  the  arcli  between  the  innominate  and  the  left 
carotid.  A  tube  w;is  intriHhiccd  into  the  aorta  at  this  point 
and  held  in  ]i(isiti<>n  by  a  Ilj^'^ature,  wliich  ]irevented  any  lealr- 
age.  The  first  few  strokes  nf  the  ,syrinj,'e  caused  the  vessel 
to  swell  nearly  tliree  times  it?,  normal  size,  but  the  injection 
was  kept  ui>  until  it  was  next  to  iinin'ssible  to  inject  any 
more  fluid.     WliiU-  the  anrla  swelled  tn  this  extreme  degree 
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without  rupturing,  there  could  be  noticed  no  appreciable 
change  in  the  walls  of  the  left  ventricle.  The  injecting  appa- 
ratus was  released  and  pushed  on  down  into  the  cavity  of  the 
ventricle  through  the  valves  of  the  aorta.  The  injecting  ap- 
paratus was  again  tied  securely  and  the  second  injection 
begun.  This  injection  caused  the  ventricle  to  swell,  which, 
however,  did  not  begin  to  approximate  the  swelling  or  exten- 
sion shown  in  the  aorta,  but  in  time  the  same  effects  followed 
as  in  the  first  injection.  The  pressure  in  the  ventricles  be- 
came so  great  that  it  was  impossible  to  inject  any  more  fluid. 
In  this  injection  the  aorta  was  tied  to  the  injecting  apparatus 
just  at  its  origin  from  the  ventricle.  While  the  ventricle  was 
still  distended,  and  in  order  to  make  sure  that  no  fluid  had 
reached  the  auricle,  I  made  an  incision  with  the  scalpel 
through  its  superior  border,  and,  on  laying  it  open,  it  con- 
tained nothing  but  a  small  amount  of  blood  and  serum.  The 
action  of  the  mitral  valve  in  the  auriculo-ventricular  orifice 
was  very  clearly  demonstrated,  the  experiment  proving  be- 
yond doubt  that  the  valves  of  the  heart  are  impervious  to  the 
fluids  injected  into  the  aorta.  The  third  experiment  was  to 
test  their  action  when  injected  through  the  veins.  The  infe- 
rior vena  cava  having  been  securely  tied,  the  injection  was 
begun  in  the  superior  vena  cava,  the  tube  having  been  se- 
curely tied  and  held  in  position  by  a  ligature  placed  around 
the  vessel  and  the  injecting  tube.  This  experiment  was  just 
as  any  one  would  expect;  the  fluid  at  first  entered  the  right 
auricle  from  the  superior  vena  cava,  then  it  passed  through 
the  tricuspid  valve  in  the  auriculo-ventricular  orifice,  and  en- 
tered the  right  ventricle,  taking  the  course  of  the  lesser  or 
pulmonic  circulation  the  fluid  entered  the  pulmonary  artery 
and  was  carried  to  the  lungs,  where  it  soon  made  its  appear- 
ance in  the  pulmonary  veins.  After  a  few  more  strokes  of 
the  injecting  apparatus,  the  fluid  began  to  escape  from  the 
openings  of  the  veins  into  the  left  auricle  and  could  be  seen 
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through  the  openings  made  in  the  superior  border  of  the  left 
auricle  in  the  experiment  made  by  injecting  the  aorta. 
Through  the  kindness  of  Mr.  W.  W.  Harris,  of  Sioux  City, 
Iowa,  I  have  the  pleasure  of  reproducing  the  cut  showing  the 
experiments  on  the  valves  of  the  heart,  which  he  performed 
in  order  to  demonstrate  the  incorrectness  of  Mrs.  P.  H.  Wil- 
son*s  article  on  discoloration  and  leakage,  and  will  serve  the 
purpose  of  illustrating  these  very  important  experiments. 

Flint,  in  performing  an  experiment  on  the  action  of  the 
aortic  and  pulmonary  valves,  tied  a  piece  of  tubing  into  the 
pulmonary  artery  and  also  into  the  aorta,  and  by  means  of 
the  Y  connection  he  introduced  fluid  into  both  the  arteries 
at  the  same  time.  The  aortic  semi  lunar  valves  opposed  the 
passage  of  the  liquid  so  effectually  that  it  ruptured  before 
the  valves  gave  way,  but  the  semi-lunar  valves  of  the  pul- 
monary arteries  showed  a  considerable  degree  of  insufficiency 
at  this  high  pressure,  and  fluid  escaped  into  the  right  ven- 
tricle. 

Change  in  Position  of  the  Heart  Caused  by  Diseases 
of  the  Thoracic  Viscera,  Etc. — If  a  person  dies  of  pneumonia 
and  bronchitis,  the  lungs  will  be  found  large  and  filled  with 
gas,  the  chest  walls  being  much  expanded:  the  diaphragm  is 
pressed  downward,  and  the  heart,  which  is  filled  with  blood 
in  both  the  right  auricle  and  right  ventricle,  is  lowered  much 
below  its  normal  position  during  the  living  state;  thus  the 
guides  generally  given  for  taj^ping  the  right  auricle  of  the 
heart  are  not  always  correct.  The  general  rule  is,  that  after 
death  the  lungs  become  smaller  and  contracted  in  appearance. 
In  this  class  of  cases  the  heart,  instead  of  being  lowered,  is 
raised  and  the  right  auricle  can  readily  be  reached  by  a  trocar 
puncture  between  the  second  and  third  ribs.  If  the  abdom- 
inal cavity  is  llaccid.  there  being  no  j^as  ])resent,  the  stomach 
and  intestines  being  empty,  the  heart  will  be  found  much 
lower,  on  account  of  the  descent  of  the  dia])hragm;  the  apex 
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of  the  beart  resting  on  this  structure  is  considerably  lowere«3 
in  position;  in  an  extreme  case  a  trocar  would  have  to  be 
interted  between  the  fifth  and  sixth  ribs  in  order  to  reach  tht 
right  auricle  of  the  heart.  But  should  the  abdominal  cavitj 
be  distended  with  gas,  the  stomach  and  intestines  being  full 
the  heart  would  be  found  higher  up  in  the  thoracic  cavity, 
The  illness  which  th< 
person  died  of  has  s 
great  bearing  on  the  po 
sition  of  this  organ,  foi 
if  the  person  dies  of  some 
long,  wasting  disease. 
the  heart  will  not  only  b< 
diminished  in  size,  bul 
will  be  found  moredeeplj 
situated  in  the  cavity  ol 
the  chest.  As  a  rule,  as 
soon  as  death  takes 
place,  the  left  ventrich 
of  the  heart  contracts 
very  firmly  and  is  thus 
left  empty,  but  the  right 
auricle  and  ventricle  soor 
become  distended  witl 
L'liunioii  itfiiunK-  venous  blood,  and  it  re 

mains  in  that  condition  until  removed  either  by  drainag* 
tube  and  aspirator,  or  by  the  needle  introduced  directly  intc 
the  right  auricle  or  right  ventricle  of  the  heart. 

The  heart  i.s  the  most  freely  movable  organ  in  the  humar 
body,  and  is  so  altered  and  changed  in  its  position  in  so  manj 
diseases  and  conditions,  that  I  have  decided  to  consider  tht 
pathological  changes  in  this  organ  first,  before  commencing 
the  description  of  the  arterie.s  and  veins.  The  accompanying 
cut  will  give  the  reader  a  conce()tion  of  the  extreme  changei 
from  the  normal  jiositioii  of  the  heart. 
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Diseases  of  the  heart  itself  will  alter  its  position  slightly^ 
but  not  to  the  extent  found  in  cases  of  pleurisy,  emphysema, 
lung  troubles,  etc.  In  an  autopsy  held  recently  the  heart  re- 
moved from  a  young  man  about  21  years  of  age  weighed 
nearly  four  pounds,  thus  being  nearly  four  times  its  natural 
size.  In  this  instance  the  heart,  which  was  examined  in  sec- 
tion, was  affected  with  hypertrophy  (simple  enlargement  of 
the  heart).  All  of  the  valves  and  structures  of  the  organ 
were  in  good  condition,  excepting  the  unusual  enlargement. 
Each  ventricle  would  hold  approximately  six  to  seven  ounces 
I  have  preserved  this  heart  and  consider  it  one  of  the  most 
valuable  specimens  of  this  nature  I  have  seen  for  some  time. 
The  heart  was  displaced  slightly  to  the  left  side  of  the  body; 
the  left  lung  was  below  normal  in  size,  while  the  right  lung 
was  slightly  enlarged  in  order  to  compensate  for  the  dimin- 
ished amount  of  breathing  space  taken  up  by  the  change  in 
position  of  the  heart  pressing  on  the  left  lung.  The  blood 
vessels  independent  of  the  heart  in  this  subject  were  in  good 
condition. 

Even  in  certain  diseases  of  the  organs  of  the  lower  cav- 
ity, the  presence  of  gas,  etc.,  may  alter  the  position  of  the 
heart  considerably.  Enlarged  liver  or  the  presence  of  an 
abcess  in  the  left  lobe  of  this  viscus  will  cause  the  heart  to 
be  displaced  upward  and  toward  tlie  left.  Gas  in  the  abdom- 
inal cavity  will  cause  the  heart  to  be  forced  upward  so  that 
the  auricle  will  be  on  a  line  drawn  between  the  second  and 
third  ribs.  In  pleuritic  effusions,  where  the  serum  secreted 
by  the  pleural  sacs  is  extensive,  the  heart  may  be  displaced 
completely  from  one  to  the  other  side  of  the  thoracic  cavity, 
while  collapse  of  the  lun<^^  or  abcess  in  the  structure  will 
cause  considerable  change  in  position  of  the  heart,  accord- 
ing to  the  side  of  the  cavity  the  disease  is  located.  If 
on  the  left  side,  the  heart,  in  c()ila])se  of  the  left  lung,  will 
fall   downward   and    backward   to  that   side,  while  the  same 
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condition  occuring  in  the  right  lung  would  displace  the  organ 
in  the  same  axis  toward  the  right  side  of  the  cavity. 

In  cases  of  emphysema,  which  disease  causes  an  increase 
in  the  size  of  the  lungs,  the  heart  will  be  forced  downward 
upon  the  diaphragm,  and  the  apex  may  be  found,  in  extreme 
cases  of  this  disease,  nearly  three  inches  below  the  ending  of 
the  sternum  (breast  bone).  Such  a  change  in  position  as 
this  would  make  considerable  difference  should  the  embalmer 
desire  to  remove  blood  by  some  of  the  old  methods  of  tap- 
ping the  heart  with  a  trocar  either  from  below  the  diaphragm 
or  between  the  third  and  fourth  intercostal  space.  I  am  not 
in  favor  of  removing  blood  from  this  organ  by  the  methods 
commonly  in  use,  as  every  one  of  them  endangers  the  circula- 
tion, and  in  the  hands  of  an  unskillful  person  the  trocar  is 
sent  through  the  aorta  or  vena  cavas,  which  would  prevent  a 
successful  arterial  injection.  At  the  present  time  I  am  not 
using  either  the  trocar  or  the  flexible  silk  tubes  for  the  re- 
moval of  blood,  as  neither  of  them  give  satisfaction. 

In  emphysema,  even  after  death,  the  distended  condition 
of  the  lungs  remains,  and  will  maintain  the  displacement  of 
the  heart  downward  against  the  action  of  the  gases  of  putre- 
faction in  the  lower  cavity  which  have  a  tendency  to  raise 
the  structure  and  would  thus  tend  to  counteract  this  change 
in  position  of  the  organ.  The  pulmonary  artery  in  this  dis- 
ease is  generally  filled  with  blood  and  the  pulmonary  vessels 
occluded  with  the  fluid,  the  right  side  of  the  heart,  both  the 
auricle  and  the  ventricle,  will  be  tilled  with  dark  colored 
blood,  and  in  injecting  a  subject  dead  of  this  disease  it  is  next 
to  impossible  to  obtain  a  complete  circulation  of  the  fluid,  as 
all  of  the  pulmonary  vessels  are  more  or  less  filled  with 
coagulated  blood. 

The  Pericardium. 

The  pericardium,  the  coverinj:^^  of  the  heart,  consists  of  two 
layers  of  tissue  —  an  inside,  serous,  and  an  outside,  fibrous. 
This  covering  of  the  heart  extends  two  inches  above  the  base 
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of  the  heart,  and  surrounds  the  great  vessels  leading  to  and 
from  the  organ.  It  extends  to  the  Apper  border  of  the  dia- 
phragm, where  it  becomes  intimately  connected  to  its  central 
tendon,  but  being  situated  more  to  the  left  than  to  the  right 
side.  On  account  of  the  frequent  cases  of  dropsy  of  this  mem- 
braneous sac,  and  consequent  effusions  of  serous  fluid  in  peri- 
carditis, etc.,  the  embalmer  is  obliged  to  aspirate  and  remove 
the  accumulations  before  proceeding  with  the  arterial  injec- 
tion. This  may  be  accomplished  by  introducing  the  trocar 
between  the  fifth  and  sixth  ribs,  on  the  left  side,  near  the 
lower  border  of  the  sac,  and  attaching  the  aspirator. 

Blood  Vessels. — The  blood  vessels  which  supply  the 
pericardium  are  derived  from  the  descending,  thoracic,  aorta, 
and  the  internal  mammary  and  its  branches. 

This  description  of  the  lungs  and  their  coverings,  the 
heart  and  its  covering,  together  with  a  description  of  the 
contents  of  the  mediastinal  spaces,  previously  referred  to, 
completes  the  visceral  and  regional  anatomy  of  the  three 
main  cavities  of  the  body,  namely:  the  cerebrospinal,  the 
abdominal,  and  the  thoracic.  The  histology  of  the  arteries 
and  veins  having  been  described  under  **Anatomical  Ele- 
ments" (pages  (k5,  ()4,  Of)),  we  will  next  proceed  with  a  descrip- 
tion of  the  blood  circulation  and  the  arterial  system,  begin- 
ning at  the  aorta,  the  largest  artery,  and  ending  at  the 
•capillaries,  the  smallest  branches  of  the  arterial  system. 


CHAPTER    V. 


Human  Blood. 

Blood  Is  the  most  complex  of  all  the  animal  fluids.  In 
Tnan  and  the  vertebrate  animals  it  is  an  opaque  fluid,  which 
varies  in  color  from  a  bright  red  to  a  dull  red  color,  accord- 
ingly as  it  is  taken  from  an  artery  or  a  vein. 

The  opacity  of  the  blood  is  due  to  the  refraction  of  the 
rays  of  light  by  the  elements  of  which  it  is  composed.  The 
-color  in  the  blood  is  the  result  of  the  haemoglobin  found  in 
^he  red  blood  corpuscles;  this  coloring  matter  is  slightly 
altered  by  the  increase  or  decrease  of  oxygen.  While  the 
blood  is  heavily  charged  with  oxygen,  as  in  the  arteries,  the 
blood  is  of  a  bright  scarlet,  but  as  it  approaches  the  capil- 
laries the  color  is  slightly  altered,  and  when  it  reaches  the 
^eins  the  color  is  changed  to  that  of  a  deep  purple. 

The  Amount  of  blood  in  the  human  body  is  estimated  to 
"be  about  one-eighth  of  the  wholt*  body  weight,  or  from  eigh- 
teen to  twenty  pounds  in  an  individual  weighing  from  140  to 
150  pounds  avordupois. 

Different  physiologists  liavr  giviMi    various  methods  for 
•estimating  the  amount  of  i)I()o(l  in  a  human  body.     Dr.  Car- 
penter, the  great  pliysioloj^ist,  inaUfs  the  statement  that  the 
-iTerage  human  body  of  an  adult  man  will  contain  from  twelve 
to  fifteen  pounds  of   blond.      ISi^.i'holY  gives  the  quantity  of 
^lood  as  one-tliirtrfiit  li  nl   tin-  ImhIv  weight.     There  is  a  dif- 
^ci^nce  in  llic  (piant  it  \   in   tin-  ntnvly  born  and  in  the  adult, 
'^elcker  gives  tin*  <|iMiit  it  v  a.-n  om*  nint'ti^entli   in   tlie  child. 
-According  to  Ilallibiutnn,  tin*  aviMagf  is  one-twelfth  to  one- 
fourteenth  ol    thr    tot.il    boilv  Wfight.      Welcker's   method  of 
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estimating^  bow  much  blood  is  in  an  individual  is  as  followsr 
A  small  quantity  of  blood  is  removed  from  the  animal  by 
opening  a  vein.  This  blood  is  defibrinated,  measured  and  di- 
luted to  known  extent  to  serve  as  standards  of  comparison. 
The  animal  is  then  bled  to  death  by  severing  the  arteries  and 
veins  of  the  neck.  Thus  all  of  the  blood  that  will  possibly 
drain  from  the  animal  is  taken  from  these  parts.  This  blood 
is  also  defibrinated.  The  vessels  of  the  animal  are  next 
washed  out  with  water  or  saline  solutions.  These  washings 
are  added  to  the  blood  in  the  receptacle.  Lastly  the  whole 
animal  is  very  finely  minced  with  water  or  saline  solutions. 
The  extract  is  filtered  and  added  to  the  diluted  blood  previ- 
ously obtained,  and  the  whole  is  measured.  The  color  of  all 
this  blood  taken  from  the  animal  is  then  compared  with  the 
standard  solutions  made  from  the  few  drachms  of  blood  which 
were  first  removed,  until  one  is  discovered  which  has  the 
same  tint  as  the  mixture.  The  amount  of  blood  in  the  corre- 
spondinj^^  standard  solution  being  known,  the  total  quantity 
in  the  animal  body  can  in  that  way  be  easily  calculated. 

The  Composition  of  human  blood  is  a  very  important 
study  for  the  embalmer,  since  it  enables  him  to  determine,  in 
certain  cases,  the  exact  condition  of  this  fluid  and  whether  it 
can  be  removed,  but  before  taking  up  the  pathological  con- 
ditions of  tlie  blood,  it  will  be  well  to  consider  the  blood  in 
its  normal  aspect. 

Human  blood  is  composed  of  red  and  white  corpuscles, 
and  plasma,  or  li(|U()r  sanjj^uinis. 

The  relation  of  ])lasma  and  serum  to  the  clot  can  be  seen 
at  a  glance  by  following  the  scheme  below. 


Blood 


Plasma       ,,.,    • 
I  r  ihrin 


,      \\\^;\  (Clot  or 

c  orpusvlos         Int..  -  Crassamentum 

f  Hlood  1  ablets  ( 
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It  is  estimated  that  in  every  one  hundred  parts  by  weight  of 
blood  there  will  be  sixty  to  sixty-five  parts  of  plaisma  and 
tbirty-five  to  forty  parts  of  corpuscles. 

The  Specific  Gravity  of  the  blood  is  from  (1050.)  to 
(1075.),  but  in  certain  cases  this  specific  gravity  may  be  in- 
creased or  diminished. 

The  liiquor  Sanguinis  is  a  transparent,  colorless  fluid, 
irhich  is  the  medium  in  which  the  blood  corpuscles  are  sus- 
pended.    The  plasma  comprises  nearly  60  per  cent,  of  the 


m 


to 
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BLOOD  CORPUSCLES 

1,  Ellptic  discs  of  amphibia.    'J.  Human  red  corpuscles.    :t,  White  or  lymph 

ror])Uscles.     j.  |{ok-au.\  of  red  discs. 

entire  amount  of  the  blood,  the  cor])uscles — red  and  white — 
[•only  amounting  to  40  per  cent,  of  the  (laantit3^ 

The  Red  Blood  Corpuscles  measure  about  one-thirty- 
llve-hundredths  of  an  inch  in  diameter. 

The  White  Corpuscles  are  much  larg^er  and  measure 
one-two-thouj-andtli  of  an  inch. 

Having  now  considered  tlie  composition  of  the  blood  in 
life,  we  will  see  what  changes  take  place  after  death.  Blood  in 
life,  owes  its  lluidity  to  the  i)resence  of  sodium  salts  contained 
in  it,  but  as  soon  as  death  takes  place,  the  effect  of  this  salt 
bnotprodnced  since  the  blood  begins  to  coagulate  almost 
"nmediately:  it  does  this  in  nearly  every  case,  the  cases 
'here  the  blood  does  not  coagulate  after  death  being  those 
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of  asphyxia,  narcotic  poisoning,  septicaemia  or  blood  poison- 
ing, and  also  poisoning  from  prussic  acid.  The  coagulation 
which  takes  place  after  death  in  most  bodies,  should  not  be 
confounded  with  that  taking  place  during  life;  for  during  life, 
when  an  artery  or  vessel  is  severed,  the  coagulum  formed  is 
very  hard,  but  after  death,  the  blood,  instead  of  becoming 
hard,  becomes  of  a  fluid  consistence,  the  coagulation  being 
very  mild.  This  weak  coagulation  of  the  blood  after  death, 
is  first  due  to  the  action  of  the  fibrin  contained  in  it,  but  as 
soon  as  this  has  been  acted  upon  and  putrefaction  begins,  the 
blood  become  of  a  fluid  consistence,  the  corpuscles  begin  to 
break  up  and  become  granular,  finally  being  dissolved  en- 
tirely. This  process  of  decomposition  generally  takes  place 
in  the  capillaries  and  veins,  since  the  blood  has  a  tendency 
to  leave  the  arteries  and  escape  into  the  veins  soon  after 
death  takes  place.  This  point,  toj^'^ether  with  those  already 
stated,  concerning  the  different  cases  where  the  blood  remains 
fluid,  should  receive  especial  attention  by  the  embalmer,  as 
the  removal  of  blood  is  a  very  essential  thinj^  in  the  operation 
of  a  successful  embalmment.  In  c  aisumptive  cases,  on 
account  of  the  fibrin  beinj^  consumed  by  the  disease,  the 
blood,  after  death,  remains  thin,  there  being  but  little  if  any 
coafTuhition. 

Phenomena  in  the  Blood  and  Circulatory  System 
after  Death.— As  previously  stated,  the  blood  after  death 
leaves  the  arteries  and  escapes  into  the  veins,  capillaries  and 
tissues  of  the  bvuly.  Althoiiirh  many  hive  given  reasons  for 
this  phenomenon,  L  cannot  ajjjTee  with  most  of  them.  Certain 
it  is  that  the  heart  which  was  the  pi)wer  to  force  the  blood 
durin*:^  life  exerts  no  ]>ower  whatever  in  setting  up  a  post 
mortem  circulation  such  as  the  j^radual  ])assage  of  the  blood 
from  the  arteries  into  the  vimus  after  death  This  post  mortem 
circulation  is  more  prominent  in  some  su  )jects  than  in  others. 
It   is  es])ecially   notic«^al)k'   in    all    who   die  of   yellow   fever. 


HUMAN   BLOOD.  127 

After  the  blood  passes  to  the  capillaries  and  veins,  it  accu- 
mulates and  discolors  the  most  dependent  parts  of  the  body, 
such  as  the  back  of  the  neck,  the  back  of  the  arms,  legs,  and 
the  tissues  of  the  posterior  part  of  the  trunk.     The  ancients 
observed  the  phenomenon  of  blood  being  found  only  in  the 
venous  system  and  capillaries  after  death.     This  gave  rise  to 
the  belief  among  them  that  the  arteries  were  all  air  conduct- 
ing tubes.     In  order  to  explain  the  subject  of  how  the  blood 
leaves  the  arteries  and  escapes  into  the  veins  after  death,  I 
desire  to  quote  an  experiment  by  Flint,  who  says:     **If  the 
artery  and  vein  of  a  limb  be  exposed  in  a  living  animal,  and  all 
the  other  vessels  be  tied,  compression  of  the  artery  does  not 
immediately  arrest  the  current  in  the  vein,  but  the  blood  will 
continue   to   flow  until  the  artery   is   entirely   empty.     The 
artery,  when  relieved  of  the  distending  force  of  the  heart, 
reacts  on  its  contents  by  virtue  of  its  contractile  coat  and 
completely   empties  itself  of  blood."     An  action  similar  to 
this  takes  ])lace  after  death  throughout  the  entire  arterial 
system.    When  a  person  dies  respiration  ceases  and  the  heart 
stops  beating,  thus  there  is  nothing  to  force  the  blood  into 
these  vessels.     The  muscular  coat  of  the  arteries  is  su]>plied 
with   motor  and  sensory  nerves   and   these   are   capable   of 
causing  contraction  for  several  liours  after  death.     Thus  the 
arteries  react  on  their  contents  and  gradually  force  all  the 
blood  into  and  throuj^^h  tlu*  capillaries  to  the  veins,  which  are 
capacious,  distensible  and  but  slightly  contractile,  having  a 
capacity  of  nearly  three  times  as  much  as  the  entire  arterial 
s^^stem.     The  contraction  in  the  arteries  begins  immediately 
^"^ter  death,    or  just   as   soon  as  breathing  and  circulation 
c^'ases,  and  it  st  ems  that  as  soon  as  the  blood  has  passed  to 
"^he  venous  system  the  rigor  mortis  begins  to  manifest  itself 

• 

^^  the  muscles  and  tissues  of  the  face  and  neck,  and  thus  all 
^f  the  voluntary,  as  well  as  the  involuntarv,  muscle  tibres 
Contract.     After  the  blood  is  once   in  the  venous  system  it 
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animals  bunted  to  death  no  coagulation  occurs,  and  it  was 
stated  by  Hunter,  a  century  ago,  tbat  no  coagulation  occurred 
in  tbose  killed  by  lightning  or  electric  shocks  or  by  blows 
upon  the  epigastrium.  However,  his  statement  is  far  from 
being  true,  and  Gulliver  has  made  observations  which  prove 
in  all  of  these  numerous  cases  that  the  blood  may  coagulate. 
However,  the  coagulationjis  very  imperfect.  All  blood  must 
coagulate  before  putrefaction  commences;  but  putrefaction 
must  not  be  confounded  with  some  of  the  diseased  conditions 
described  under  the  head  of  anaemia.  In  addition  to  the 
strong  solution  of  neutral  salts  mentioned  above  which  tend 
to  retard  the  coagulation  of  blood,  the  same  effect  can  be 
produced  by  mauy  vegetable  substances,  particularly  those  of 
the  narcotic  and  sedatative  class,  such  as  opium,  belladonna, 
aconite,  hyoscyamus  and  digitalis.  Nitre  also  has  a  good 
effect  in  preventing  the  coagulation  of  the  blood.  Gulliver 
by  means  of  this  drug  kept  a  horse's  blood  fluid  for  fifty-seven 
weeks.  This  is  certainly  remarkable.  Polli  observed  a  case 
where  coagulation  of  the  blood  did  not  take  place  until  sixty- 
five  days  after  it  had  been  removed  from  the  body,  and  no 
putrefaction  occurred  in  the  blood  until  thirty  days  had 
passed  after  the  time  of  its  removal.  In  death  due  from  cold 
or  freezing  the  blood  remains  fluid,  and  in  addition  to  the 
other  post  mortem  appearances  the  surface  of  the  body  is 
marked  by  stains  and  spots  of  a  cherry  red  color.  These 
spots  closely  resemble  the  stains  met  with  in  cases  of  poison- 
ing by  carbon  monoxide.  In  death  from  sunstroke  the  red 
corpuscles  in  the  blood  are  sometimes  entirely  destroyed.  In 
death  from  lightning  the  blood  has  been  described  as  dark 
and  fluid,  but  in  the  course  of  a  few  hours  after  the  stroke  it 
may  coagulate  as  in  other  bodies.  In  those  who  have  been 
burned  to  death  by  scalding,  or  otherwise,  the  blood  fre- 
quently presents  a  bright  red  color  similar  to  that  found  in 
asphyxiated   bodies.       In    cases   of  starvation  the   heart  is 
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generally  reduced  in  size,  and  may  contain  a  small  amount  of 
blood  in  all  of  its  chambers.     There  seems  to  be  little  alter- 
ation in  the  blood  itself  except  the  diminished  amount.     In 
cases  of  poisoning  from  sulphuric  acid  the  blood  has  been 
observed  to  be  dark  and  tarry.     Blood  in  the  livinjar  state  is 
alkaline  in  reaction,  but  in  death  from  sulphuric  acid  poison- 
ing it  may  be  acid.     In  death  from  poisoning  by  opium  and 
morphine  the  blood  is  generally  dark  and  in  a  fluid  condition, 
but  cases  are  also  found   with   the   blood  coagulated.     In 
poisoning  from  belladonna  and  atropine  the  blood  is  generally 
of  a  dark  color  and  in   a   fluid   condition.     In  death  from 
poisoning  by  phosphorus  the  blood  is  commonly  dark,  and 
although  in  a  fluid  condition  it  is  of  a  sirupy  consistence. 
In  phosphorus  poisoning  the  corpuscles  are  said  to  undergo 
complete  disintegration.     In  poisoning  with  antimony,  Mr. 
Richardson  observed  the  heart  to  be  greatly  distended,  both 
sides  filled  with  blood,  the  lungs  dark  and  filled  with  blood. 
This  blood  is  loosely  coagulated  and  generally  in  a  fluid  con- 
dition.    In  poisoning  by  arsenic  the  blood  in  the  dead  body 
is  usually  fluid.    In  death  by  poisoning  from  hydrocyanic  acid 
the  blood  will  be  found  dark  and  fluid,  or  if  the  poisioning 
has    been    slow,    and    of  long  duration,   the   blood  will  be 
black  and  coagulated.     The  blood  in   all  cases  of  poisoning 
by  coal  gas  has  a  deepened  tinge  of  color;  it  is  of  a  dark  scar- 
let and  remains  so  a  long  time  after  death.     There  seems  to 
be  a  difference  of  opinion  among  authorities  on  the  condition 
of   the   blood   in   death   by   strangulation,    smothering,    etc. 
Woodman  and  Tidy  hold  that  it  is  of  a  dark  color  and  of  a 
fluid  consistency,  while  others  claim  that  the   blood  retains 
its  scarlet  appearance   and    resists    slow    combustion    and 
putrefaction. 

Circulation  of  Blood. 

For  convenience  of  study  the  circulatory  system  is  di- 
vided into  the  heart  and  vessels.  The  vessels  are  also  divided 
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into  three  kinds:  the  arteries,  which  carry  the  blood  from  the 
heart  to  the  system;  the  capillaries,  which  distribute  the 
blood  more  or  less' abundantly  in  the  different  parts  of  the 
system,  and  the  veins,  which  return  the  blood  from  the  gen- 
eral system  to  the  right  auricle  of  the  heart. 

Although  the  term  '*  artery"  is  derived  from  the  Greek, 
from  a  word  which  meant  to  contain  air,  Galen,  one  of  the 
earliest  writers  of  medicine,  is  quoted  as  refuting  this  state- 
ment. But,  while  he  said  that  the  arteries  and  veins  contain 
blood  in  the  living  state  and  that  the  arteries  are  only  empty 
after  death,  it  remained  for  the  practice  and  experience  of 
several  centuries  to  clear  up  the  mystery.  About  the  year 
1615,  Dr.  Harvey  was  appointed  Lumlian  Professor  at  Bar- 
tholomew Hospital  in  London,  Eng".  One  year  later,  during 
the  latter  months  of  1616,  Dr.  Harvey  conducted  a  series  of 
experiments  which  resulted  in  the  discovery  of  the  circulation 
of  blood.  He  proved  this  before  a  class  of  medical  men  by 
injecting  into  the  vascular  system  a  colored  fluid  which  much 
resembled  the  color  of  blood.  The  year  1616,  then,  becomes 
illustrious  because  of  the  fact  that  the  discovery  of  the  circu- 
lation of  the  blood  was  ushered  into  existence  at  that  time. 
It  was  not  until  the  year  1619  that  he  felt  it  his  duty  to  make 
his  discovery  public.  This  caused  so  much  comment  that 
nine  years  later  he  published  his  first  monogra^phs  on  the  cir- 
culation of  the  blood  which  makes  him  famous  at  the  present 
day.  Experiments  conducted  on  the  circulation,  since  Har- 
vey's time,  have  divided  the  circulation  into  five  different 
and  separate  divisions,  namely:  the  pulmonary,  the  systemic, 
the  portal,  the  fcx^tal  and  capillary. 

The  Pulmonary  Circulation. — The  pulmonary  circula- 
tion is  that  which  exists  between  the  right  and  left  sides  of 
the  heart.  It  begins  at  the  right  ventricle;  the  pulmonary 
artery  receives  from  the  right  ventricle  the  venous  blood 
which  has  been  emptied  into  it  from  the  auricle,  which  has 
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received  it  from  all  parts  of  the  system.  It  conveys  the 
blood,  by  means  of  a  right  and  left  branch,  to  both  lungs;  these 
right  and  left  branches  dividing  and  subdividing  until  they 
cover  the  tissues  of  the  lungs  with  one  vast  net-work  of  capil- 
laries. At  this  point  the  blood  gives  oif  its  deleterious  sub- 
stances in  exchange  for  oxygen  from  the  air;  becoming 
purified,  it  is  taken  up  by  the  capillaries  and  poured  into  the 
veins,  which  gradually  converge  until  they  form  four  large 
venous  trunks,  two  coming  from  each  lung.  These  veins 
empty  the  pure  blood  into  the  left  auricle  of  the  heart.  This 
completes  the  pulmonary  circulation.  It  will  be  seen  that  the 
pulmonary  artery  carries  impure  blood,  and  that  the  four 
pulmonary  veins  carry  pure  blood,  there  being  only  one 
other  instance  in  the  body  where  the  veins  carry  arterial,  and 
the  artery,  venous  blood.  This  exception  takes  place  during 
gestation,  or  while  the  child  is  in  utero.  The  cord  which 
connects  the  fcctus  to  the  maternal  structures  is  composed  of 
two  arteries  and  a  single  vein  with  mucoid  tissue  to  protect 
them,  there  being  no  nervous  fibres  in  the  cord.  The  umbil- 
ical arteries  return  the  blood  {impure)  from  the  foetus,  and  the 
umbilical  vein  conveys  the  pure  blood  from  the  placenta  to 
the  child  in  utero. 

The  Systemic  Circulation. —  The  systemic  circulation 
begins  at  the  left  ventricle  of  the  heart,  receiving  the  blood 
from  the  left  auricle,  it  is  forced  into  the  aorta  by  the  con- 
traction of  the  ventricle,  and  sent,  by  means  of  the  aorta  and 
its  branches,  to  all  parts  of  the  body.  The  vessels  finally 
become  so  small  in  size  that  they  measure,  on  an  average, 
one-thirty-five  hundredth  of  an  inch  in  diameter.  The  veins 
begin  at  this  point  and  collect  the  blood  which  has  been  sent 
to  the  capillaries  by  the  heart  and  arteries,  and  return  it 
to  the  right  auricle  of  the  heart.  The  circulation  of  the  blood 
from  the  left  side  of  the  heart,  through  the  arteries  and  capil- 
laries of  the  j^^^eneral  system,  thence  through  the  veins  to  the 
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right  side  of  the  heart,  constitutes  the  greater  or  systemic 
circulation. 

The  Portal  Circulation. — This  circulation  is  that  which 
exists  between  the  chylopoietic  viscera,  namely:  the  intes- 
tines, the  stomach,  the  spleen  and  the  liver.  It  is  made  up 
of  the  superior  and  inferior  mesenteric  veins,  the  splenic  and 
the  gastric  veins.  The  gastric  veins  return  the  blood  from 
the  capillaries  of  the  gastroepiploic  and  vasa  breva  arteries, 
and  returns  the  blood  into  the  splenic,  as  does  also  the  infe- 
rior mesenteric  vein,  which  returns  the  blood  from  the  rec- 
tum, sigmoid  flexure  and  the  descending  colon.  The  superior 
mesenteric  and  the  splenic  vein  unite  near  the  posterior  sur- 
face of  the  pancreas  to  form  the  portal  vein.  This  vein 
ascends  to  the  transverse  fissure  of  the  liver,  where  it  pene- 
trates that  viscus  and  divides  again  into  capillaries,  which 
empty  into  the  hepatic  veins.  The  return  of  the  ven- 
ous blood  from  the  chylopoietic  viscera  (stomach,  spleen, 
l>ancreas  and  intestines)  to  the  under  surface  of  the  liver, 
thence  into  the  j^land,  and  tinall}'^  into  the  hepatic  vein,  which 
empties  into  the  inferior  vena  cava,  completes  the  portal 
circulation. 

The  Foetal  Circulation. —  The  fa»tal  circulation  is  that 
circulation  which  exists  between  the  vascular  system  of  the 
niotlu'rand  the  child  in  iitero.  The  placenta,  or  afterbirth, 
servinj^  as  the  nioduim  of  purification  during  the  latter 
months  oi  j^ostation.  In  the  early  period  of  gestation  the 
ci>mnuinu'atii)n  between  the  child  and  the  mother  is  main- 
tained lluoiiiih  the  medium  of  the  spongioles  of  the  chorion 
ami  tlu'  nionibrana  docidua.  until  the  third  month:  after  this 
ptTJiul  the  svWe  ^.onneclion  seems  to  be  through  the  placenta. 
This  pKui-nlal  ciivulation  is  a  very  interesting  study,  being 
alnio>t  analai;ous  to  thai  circulation  which  takes  place  in 
Iho   lun^s  aiul  which   i^  known  as  the  pulmonary  circulation. 

'VUc  unpuiv  bliUHl  troni  the  child  in  utero  is  returned  to 


HUMAN   BLOOD.  135 

the  placenta  by  means  of  the  umbilical  arteries.  Here  it 
gives  off  its  waste  and  receives  oxygen  in  return  from  the 
mother's  blood,  which  is  circulating  very  freely  in  the  ma- 
ternal side  of  the  placenta.  The  pure  areated  blood  is  now 
returned  to  the  child  by  means  of  the  umbilical  vein.  The 
circulation  in  the  child  is  very  different  from  that  which  we 
have  in  adult  life  or  immediately  after  the  child  is  born. 
The  blood,  returning  from  the  placenta  after  having  received 
oxygen  and  given  off  carbonic  acid  gas,  is  carried  by  the  um- 
bilical vein  through  the  abdominal  parites  to  the  under  sur- 
face of  the  liver;  here  a  portion  of  it  passes  through  the 
ductus  venosis  into  the  ascending  vena  cava,  while  the  re- 
mainder flows  through  the  liver  and  passes  into  the  inferior 
vena  cava  by  means  of  the  hepatic  vein.  The  blood  is  now 
emptied  into  the  right  auricle  by  means  of  the  inferior  vena 
cava.  It  is  now  carried  from  the  right  auricle,  to  the 
eustachian  valve,  through  the  foramen  ovale,  into  the  left 
auricle;  thence  into  the  left  ventricle,  and  so  into  the  aorta  to 
all  parts  of  the  system.  The  venous  blood  from  the  upper 
extremities  and  the  head  empty  the  impure  blood  into  the  su- 
perior vena  cava,  which  empties  the  blood  into  the  right  au- 
ricle; thus  the  blood,  after  it  reaches  that  point,  is  partly 
impure.  A  portion  of  the  blood  escapes  into  the  right  ven- 
tricle and  into  the  pulmonary  artery,  but,  owing  to  the  col- 
lapsed condition  of  the  lungs,  only  a  small  portion  of  the 
blood  reaches  the  pulmonary  capillaries.  The  greater  part 
of  the  mass  of  blood  sent  through  the  pulmonary  artery 
passes  through  the  ** ductus  arteriosis,"  which  connects  the 
polmonary  artery  to  that  of  the  aorta.  This  duct  is  situated 
a  little  below  the  origin  of  the  carotid  and  subclavian  arte- 
ries. The  mixed  blood  passes  down  the  aorta  to  supply  the 
lower  extremities,  but  a  portion  of  it  is  directed,  by  the  hy- 
pogastric arteries,  to  the  umbilical,  and  thence  to  the  pla- 
centa to  be  again  oxygenated.     At  birth  the  ductus  venosis 
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closes,  as  does  also  the  foramen  ovale,  the  opening  between 
the  right  and  left  auricles,  and  the  ductus  artenosis,  the 
opening  between  the  pulmooary  artery  and  the  aorta.  The 
_  circulation  then  gives  place  to  that  of  the  adult. 

Capillary  Circulation. 
The  CapillarieB  (from  capiUus,  a  hair)  are  the  smallest  of 
the  blood-carrying  vessels  in  the  body.     They  mark  the  end- 


CaplUirv  clrculaliim  uk  ^trn  In  ihe  web  of  the  froEs  foot.  l.  BeglDnlDir 
of  the  i-ein:"  •:.  cn.llnR  of  the  arlerv;  ».  Ktellatcil  rells.  ColumnK  of  Hattenea 
corpuscle!-  arc  awn  passliiK  through  the  cuiilllary  branches. 

ing  of  the  artery  and  thf  beginning  of  the  vein.  All  capil- 
laries in  the  body  form  a  network  which  is  so  complete  that 
it  is  impo.ssible  to  prick  the  skin  with  a  needle  without  rup- 
turing some  of  them.  A  peculiar  thing  about  the  capillaries  is 
that  tliey  maintain  nearly  the  same  diameter  throughout  their 
course,  their  usual  size  being  abont  one-three-thousandth  of 
an  inch.  The  smallest  capillaries  are  those  of  the  brain  and 
the  mucous  membrane  of  tlie  intestines.  The  largest  are 
hose  of  tlie  skin  and   tlie  marrow  of   bone.     Some    of   the 
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capillaries  of  the  skin  and  in  the  marrow  of  bone  will  meas- 
ure as  much  as  one-twelve-hundredth  of  an  inch.  The  form 
of  the  capillary  net  varies  in  the  different  tissues  of  the  body. 
The  meshes  are  generally  rounded  and  elongated.  The  ac- 
companying drawings  are  from  microscopic  examinations  of 
capillary  vessels  in  the  muscles:  in  the  tissues  surrounding 
the  air  cells  of  the  lungs,  and  from  the  web  of  the  frog's  foot. 
It  is  questionable  whether  some  of  the  fluids  now  on  the 
market  ever  pass  through  the  capillaries  during  an  injection. 
The  blood  corpuscles  are   larger  than  the  capillaries  them- 


selves, and  in  order  to  pass  through  these  small  vessels  they 
must  double  upon  themselves  and  pass  through  in  a  single 
column.  Thus  fluids  containing  a  great  deal  of  sediment  will 
permit  only  of  the  tluid  portion  passing  through  the  capil- 
laries, the  sediment  remaining  on  the  arterial  side  and  con- 
gesting those  tissues.  It  makes  little  difference,  however,  in 
the  injection  of  fluid  through  the  arterial  system,  whether  it 
passes  through  the  capillaries  or  not:  so  tlie  lluid  and  the  jtre- 
ser\'ing  chemicals  are  carried  tii  the  capillaries  is  all  that  is 
necessary,  as  the  capillaries  reach  every  part  of  the  human 
anatomy.  The  veins  merely  return  tlie  blood  back  to  the 
heart.  The  walls  of  the  capillaries  are  much  thinner  than  the 
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walls  of  the  arteries  or  veins.  They  are  composed  of  a  trans- 
parent membrane  which  is  continuous  with  the  endothelial 
layer  of  the  arterial  and  venous  sytems.  In  very  plethoric 
individuals  where  there  is  a  large  amount  of  fat  it  is  difficult 
to  obtain  a  free  capillary  circulation  of  fluid,  as  the  micro- 
scopic examination  of  these  tissues  does  not  reveal  the  pres- 
ence of  any  large  amount  of  capillary  blood  vessels.  Thus  in 
the  injection  of  such  a  subject  the  fluid  is  not  carried  into  the 
fatty  tissues  at  all,  and  for  that  reason  a  hasty  decomposi- 
tion of  the  subject  is  the  result,  unless  the  fluid  contains 
gaseous  elements  which  will  permeate  the  fatty  tissue  during 
its  power  of  diffusion  through  the  body. 

The  Removal  of  Blood. 

The  removal  of  the  blood  from  the  body  greatly  aids  the 
absorption  of  tbe  embalming  fluid  into  the  tissues.  It  does 
this  by,./f/>^  relieving  the  veins  of  the  body  of  a  fluid  which 
has  a  complex  chemical  composition,  which  has  a  tendency  to 
prevent  osmetic  action:  sirond,  by  relieving  the  veins  of  the 
blood  they  contain,  the  fluid  injected  into  the  arteries  pene- 
trates more  readily  through  the  capillaries  and  into  the  veins; 
/////•(/,  when  the  blood  is  removed  from  the  bodj'  the  weight 
of  the  suhjoct  is  consequently  diminished  from  one-tenth  to 
one  tifteenth,  a  vacuum  is  created  in  the  vascular  system, 
allowiuir  an  increase  of  the  amount  of  embalming  fluid  injected 
corros^ondini;  to  the  amount  of  blood  removed:  fourth,  the 
removal  of  blood  from  the  body  prevents  those discolorations 
from  aj^poarini:-  which  are  caused  by  the  decomposition  of 
thai  thiid.  or  \vlii,.'h  mii:ht  occur  through  congestion  of  the 
Vfins  ot"  iho  \Kr  and  neck,  or  from  the  putrefaction  of  the 
blooii.  i:ivini:-  r.se  tv^  those  forms  of  discoloration  commonly 
kmnvn  as  -jh^si  mortem  siaininir"  and  "iH>st  mortem  discol- 
oration." 

A  Croat  inanv  wav^  have  i.»een  devised  for  the  removal  of 
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the  blood,  but  while  some  have  claimed  almost  innumerable 
ways  of  removing  it,  they  can  be  reduced  to  two  methods: 

1st.  Tapping  the  right  auricle  or  right  ventricle  of  the 
heart  with  a  hollow  needle  or  small  trocar,  and  removing  the 
blood  by  means  of  an  aspirator. 

2nd.  By  opening  the  veins  at  some  part  of  their  course 
and  introducing  a  flexible  catheter  or  tube  which  is  of  suffi- 
cient length  to  enter  the  right  auricle  of  the  heart. 

Removing  Blood  from  the  Heart. —  In  order  to  remove 
the  blood  from  the  body  without  opening  the  veins,  the  em- 
balmer  should  tap  the  right  auricle  or  the  right  ventricle  of 
the  heart.  The  instruments  required  for  this  operation  are 
very  simple,  being  a  hollow  needle  or  trocar,  to  which  has 
been  attached  an  aspirator  or  other  instrument  capable  of 
causing  a  vacuum.  The  needle  should  be  introduced  between 
theth\rd  and  fourth  intercostal  space,  on  the  right  side,  close 
to  the  breast-bone  (sternum),  and  should  be  directed  down- 
ward and  inward  toward  the  center  of  the  thorax,  when  it 
will  enter  the  right  auricle  of  the  heart.  By  using  the  aspir- 
ator the  blood  from  both  the  inferior  and  superior  extremi- 
ties of  the  body  may  be  removed.  On  account  of  the  loose 
anatomical  attachment  of  the  heart  and  its  covering  (the 
pericardium),  gases  arising  from  below  the  diaphragm  may 
elevate  its  position  so  that  the  puncture  between  the  ribs 
would  not  enter  the  right  side,  but,  in  order  to  be  certain 
that  the  trocar  has  penetrated  the  substance  of  the  heart,  the 
embalmer  should  move  the  trocar  up  and  down  while  it  is  in 
position  and  see  if  there  is  any  weight  to  the  end  of  it;  a  little 
delicacy  of  touch  will  enable  the  operator  to  determine  when 
he  has  penetrated  throug-h  the  walls  of  the  heart.  Should 
the  trocar  penetrate  the  right  ventricle,  Instead  of  the  right 
auricle,  it  would  make  little  difference,  since  the  natural 
course  of  the  blood  is  from  the  auricle  into  the  ventricle, 
through  the  auriculoventricular  opening.     Some  embalmers 
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have  objected  to  this  method  of  removing  the  blood,  offering 
as  a  point  of  argument,  that  it  caused  an  opening  in  the  heart 
and  thus  ruptured  the  circulation.  This  is  correct.  It  does 
cause  an  opening  in  the  right  side,  but — since  the  fluid  in- 
jected into  the  arteries  goes  first  to  the  aorta,  which  arises 
from  the  left  ventricle,  and  thence  all  over  the  arterial  sys- 
tem, thence  through  the  smallest  capillaries,  and  finally  back 
to  the  right  side.of  the  heart  through  the  inferior  and  superior 
vena?  cava;  —  it  does  not  cause  a  leakage  until  the  whole  sys- 
tem has  been  saturated  with  the  preservative  solution. 

Bemoving  Blood  from  the  Veins. —  The  instruments 
required  for  the  removal  of  blood  from  the  veins  consist  of 
two  or  three  flexible  silk  tubes  of  assorted  sizes,  so  that  the 
one  best  adapted  to  the  caliber  of  the  vein  may  be  used.  A 
good  aspirator  should  be  at  hand,  which  should  be  attached 
to  the  end  of  the  catheter,  and  after  the  latter  has  been  in- 
troduced upwards  into  the  vein,  or  until  it  reaches  the  right 
auricle  of  the  heart,  suction  should  be  made,  so  as  to  start 
the  flow  of  blood  into  the  tubing  and  into  the  receptacle  pro- 
vided to  receive  it. 

The  vein  chosen  for  the  operation  should  correspond  to 
the  artery  which  is  to  receive  the  injection  of  the  preservative 
fluid.  If  the  operator  decides  to  inject  the  brachial  artery, 
he  should  choose  the  left,  as  the  left  basilic  vein  offers  the 
best  advantages;  but  if  he  decides  to  inject  the  femoral,  I 
find  that  the  catheter  can  be  introduced  as  well  through  the 
left  as  through  the  right.  I  prefer  the  left,  on  account  of  its 
anatomical  relations,  the  left  femoral  not  being  overlapped 
so  much  by  the  Iliac  arteries.  The  ri^ht  may  be  used  with 
equally  good  result,  but  I  have  found  that  it  was  more  diffi- 
cult to  introduce  the  tubing  into  the  right  than  it  was  the 
left. 

The  tubing  refiuircd  for  drainage  from  the  femoral  vein 
is  much  lon<rer  than  that  used   for  drainage  from  the  1 
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or  jugular  veins.  This  is  on  account  of  the  greater  length  of 
the  femoral,  iliacs  and  inferior  vena  cava  over  the  basilic, 
axillary,  subclavian,  innominate,  and  superior  vena  cava.  A 
cathetersixteen  to  eighteen  inches  in  length  being  long  enough 
for  drainage  from  the  basilic,  while  for  drainage  from  the 
femoral  vein,  the  tubing  should  be  from  twenty-four  to  thirty 
inches  in  length. 

Having  selected  the  vein  to  use,  and  chosen  the  size 


LCFT    BAULK    VEIN    AHD    ENTERIHC    THE    RIQHT    AURICLE  OF    THE    HEART. 

tubing  that  is  best  adapted  to  the  caliber  of  the  vessel,  the 
operator  should  open  the  vein  in  the  ionf,^  axis  of  the  vessel. 
making  an  incision  through  tlie  upper  wall  about  one-half 
inch  Id  length;  the  catheter  should  be  oiled  or  covered  with  a 
•mallamoimt  of  vaseline  — this  will  permit  oMts  eas}' intro 
'■^«!  vessel.     After  you  have  introduced  the  tubing 
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to  the  right  auricle  of  the  heart,  it  should  be  carefully  tied 
in  position  and  the  aspirator  attached.  In  a  great  many  cases 
it  will  be  found  that  as  soon  as  you  enter  the  auricle  the  blood 
will  begin  to  flow.  One  case  that  came  under  my  observa- 
tion— that  of  a  woman  who  died  of  strychnia  poisoning — assoon 
as  I  introduced  the  catheter  through  the  axillary  vein  the 
blood  began  to  escape  from  the  end  of  the  catheter,  nearly 
two  quarts  escaping  from  the  vessel:  this  was  aided  somewhat 
by  an  injection  of  fluid  into  the  brachial  at  the  same  time. 

If  the  blood  does  not  flow  in  sufficient  quantity  after 
opening  the  vein,  the  aspirator  should  be  attached  to  the 
tubing,  and  the  blood  removed  by  means  of  this  instrument 
If  the  blood  does  not  flow  as  it  should  after  attaching  the 
aspirator,  the  embalmer  should  introduce  some  fluid  through 
the  tubing,  so  that  if  blood  clots  be  present  they  may  be 
broken  up.  A  better  solution  to  introduce  into  the  veins  for 
dissolving  the  clots,  is  composed  of  sulphate  of  sodium  and 
water,  using  about  twelve  per  cent,  of  sulphate  of  soda;  this 
has  a  tendency  to  dissolve  out  the  fibrin  in  the  blood.  If  this 
is  not  at  hand,  a  ten  per  cent,  solution  of  chloride  of  sodium 
(common  salt)  will  answer  the  purpose,  as  it  has  a  tendancy 
to  act  on  the  fibrin  and  break  up  any  clots  that  might  form 
in  the  veins.  It  is  claimed  that  magnesium  sulphate,  twenty- 
five  or  twenty-six  per  cent.,  completely  prevents  any  coagu- 
lation of  the  blood.  By  injecting  the  arteries,  the  blood  will 
flow  from  the  opening  in  the  veins.  In  this  process  the  in- 
jection should  be  continued  until  the  fiuid  returns  in  a  clear 
condition. 

The  directions  for  locating,  raising  and  injecting  the 
brachial,  femoral,  and  carotid  arteries,  will  serve  to  explain 
the  methods  of  locatin^^  and  removing  blood  from  the  veins 
accompanying-  them,  the  embalmer  bearing  in  mind  the  rela- 
tions of  the  vein  to  the  artery  and  surrouning  structures. 


PLATE  8, 

A.  The  arch  of  the  aorta. 

B.  The  descending  aorta,  giving  otT  the  intercostal  branches. 

C.  The  abdominal  aorta. 
DD.  First  pair  of  ribs. 

£.  Xyphoid  cartilage. 

GG.  Right  and  left  kidneys. 

H.  Innominate  artery. 

I.  Left  common  carotid. 

K.  Left  subclavian  artery. 

L.  Right  common  iliac  artery  at  its  point  of  bifurcation. 

D.  Left  common  iliac  artery,  covered  by  the  meso  rectum. 
N.  Inferior  vena  cava. 

OO.  Sigmoid  flexure  of  the  large  intestines. 

P.  The  rectum. 

Q.  Urinary  bladder. 

R.  Right  iliac  fossa\ 

S3.  Ureter  (tube  leading  from  kidneys  to  the  bladder). 

T.  Left  common  iliac  vein,  joining  right  common  iliac  vein  to 
form  the  inferior  vena  cava,  the  largest  vein  in  the  body. 

U.  Fifth  lumbar  vertebra. 

V.  External  iliac  artery,  right  side. 

W.  The  symphysis  pubis. 

X.  Incision  over  the  course  of  femoral  artery, 

bb.  Dorsal  intercostal  arteries. 

c.  Coeliac  axis. 

d.  Superior  mesenteric  artery, 
f  f .  Renal  arteries. 

g.  Inferior  mesenteric  artery. 

h.  Vas  deferens  bending  over  epigastric  artery  and  the  os pubis 
after  passing  through  the  internal  abdominal  ring. 


CHAPTER  VI. 


The  Arteries  of  the  Human  Body« 


The  Aorta. 

The  aorta,  the  largest  artery  in  the  body,  arises  from  the 
left  ventricle  and  takes  a  course  upward  and  to  the  right 
until  it  reaches  a  point  corresponding  to  the  upper  border  of 
the  second  costal  cartilage,  where  it  becomes  arched  and 
curved  transversely  across  the  chest,  inclining  a  little  back- 
ward toward  the  vertebral  column.  It  then  describes  a  course 
downward  on  the  left  side  of  the  vertebral  column  and  pene- 
trates the  diaphragm  and  enters  the  abdominal  cavity,  to 
terminate,  opposite  the  fourth  lumbar  vertebra,  into  the  two 
common  iliac  arteries.  For  convenience  of  description  this 
vessel  is  divided  into  the  ascending  aorta,  that  part  which 
extends  from  the  third  costal  cartilage  to  the  upper  border  of 
the  second  costal  cartilage;  the  transverse  aorta,  or  that  part 
which  extends  transversely  across  the  chest  from  the  upper 
border  of  the  second  right  costal  cartilage  to  the  lower  bor- 
der of  the  fourth  dorsal  vertebra;  the  thoracic  aorta,  or  that 
portion  of  the  vessel  which  extends  from  the  lower  border  of 
the  fourth  dorsal  vertebra  to  the  aortic  opening  in  the  dia- 
phragm; the  abdominal  aorta,  or  that  portion  which  extends 
from  the  opening  in  the  diaphragm  to  the  fourth  lumbar  ver- 
tebra. 

The  Ascending  Aorta  is  about  two  inches  in  length, 
and  at  its  beginning  in  the  left  ventricle  is  supplied  with 
a  valve  (see  discription  of  heart)  which  prevents  the 
regurgitation  of  blood.     The  only  branches  given  off  of  this 
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part  of  the  vessel  are  the  two  coronaries — right  and  left — 
which  supply  the  heart.  The  transverse  portion  of  the  artery,  or 
arch  of  the  aorta,  gives  off  three  large  branches,  which  are 
distributed  to  the  head  and  upper  extremities;  they  are  the 
innominate,  the  left  common  carotid,  and  the  left  subclavian. 

The  Descending  Aorta,  or,  more  properly  speaking,  the 
thoracic  and  abdominal  aorta,  gives  off  many  branches  of 
large  size,  which  supply  the  organs  and  tissues  of  the  thorax 
and  abdominal  cavities.  The  branches  of  this  vessel  given 
off  in  the  cavity  of  the  thorax  are: 

the  bronchial,  posterior  mediastinal, 

the  intercostal,  and 

the  pericardiac,  oesophageal. 

The  bronchial  arteries  are  distributed  to  the  lungs, where 
they  supply  both  the  right  and  left  lung  with  pure  blood.  It 
should  be  remembered  that  the  pulmonary  artery  does  not 
supply  the  lungs  with  blood  for  their  nutrition,  as  they  carry 
impure  or  venous  blood. 

The  intercostal  arteries — eleven  in  number — arise  from 
the  posterior  part  of  the  thoracic  aorta,  and  supply  the  mus- 
cular tissue  of  the  intercostal  spaces  on  both  the  right  and 
left  sides.  On  account  of  the  position  of  the  aorta,  the  right 
intercostal  arteries  are  the  longer.  The  superior  intercostal 
space  is  supplied  by  the  intercostal  branch  of  the  subclavian: 
the  second  intercostal  s])ace  is  supplied  bj'  the  superior  and 
the  aortic  intercostals. 

The  j)oricar(Uac  hnuiches  are  distributed  to  the  peri- 
cardium coverinj^^  the  heart.  The  four  or  five  oesophageal 
arteries  sui)])ly  the  (rsopha^us  or  gullet  and  anastomose 
very  freely  with  the  arteries  from  the  root  of  the  neck,  the 
inferior  thyroid,  etc.  'JMie  posterior  mediastinal  are  distrib- 
uted to  the  contents  of  the  posterior  mediastinal  space. 

The  Abdominal  Aorta,  on  account  of  the  number  of 
branches  which  spriii}^  troin  it,  becomes  gradually 
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size  until  at  its  termination  it  is  not  as  large  by  one-third  as 
it  was  at  its  commencement  at  the  left  ventricle.  The 
branches  given  off  to  the  viscera  of  the  abdominal  cavity  are 
the  following: 

CkBlic  axis,  from  which  arise  three  branches  of  large  size, 
known  as  the  gastric,  hepatic  and  splenic; 
phrenic,     superior  mesenteric,     spermatic,    supra-renal, 
renal,         inferior  mesenteric,      lumbar,         sacra-media. 

In  the  female  subject  we  have  given  off,  in  the  place  of 
the  spermatic,  the  ovarian  artery,  which  is  distributed  to  the 
surface  of  the  ovary. 

The  coelic  axis  is  a  short  artery,  but  is  of  very  large  size 
and  springs  direct  from  the  anterior  part  of  the  aorta,  in 
front  of  the  diaphragm. 

The  Gastric  Artery  is  the  smallest  branch  given  off 
from  the  coelic  axis.  It  is  distributed  to  the  great  or  cardiac 
end  of  the  stomach;  it  also  supplies  the  lower  end  of  the 
oesophagus  and  has  a  very  free  anastomosis  with  the  splenic 
artery. 

The  Hepatic  Artery  is  not  quite  as  small  in  size  as  the 
gastric,  being  intermediate  between  the  gastric  and  the 
splenic.  It  is  distributed  to  the  upper  part  of  the  stomach, 
the  duodenum,  and  to  the  under  surface  of  the  liver,  supply- 
ing the  right  and  left  lobes  of  that  organ. 

The  Splenic  Artery,  the  largest  of  the  three  branches  of 
the  coelic  axis,  is  distributed  to  the  spleen  and  is  remarkable 
for  the  length  and  curves  in  it.  Some  of  its  branches  are  dis- 
tributed to  the  great  end  of  the  stomach  and  the  pancreas. 

The  Phrenic  Artery  is  usually  the  first  branch  given  off 
from  the  abdominal  aorta.  It  supplies  the  diaphragm  and, 
together  with  its  fellow  of  the  opposite  side,  anastomoses  on 
the  under  surface  of  this  membrane;  they  send  branches  to 
the  supra-renal  capsules,  the  liver,  the  inferior  vena  cava, 
and  a  part  of  the  (t^sophagus. 
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The  Superior  Mesentery  Artery  is  one  of  the  largest 
arteries  given  off  from  the  front  of  the  aorta.  It  arises  just 
below  the  ca3lic  axis  and  is  distributed  to  the  intestines.  It 
supplies  the  whole  of  the  small  intestines,with  the  exception 
of  a  small  portion  of  the  duodenum;  it  also  supplies  the 
caecum,  the  ascending  and  the  transverse  colons.  The  supe- 
rior mesenteric  vein  accompanies  this  artery  nearly  the  whole 
length  of  its  course. 

The  Inferior  Mesenteric  Artery  is  smaller  than  the 
superior,  and  is  distributed  to  the  remaining  part  of  the  large 
intestines,  its  branches  supplying  the  descending  colon,  the 
sigmoid  flexure  and  the  rectum.  It  arises  about  two  inches 
above  the  division  of  the  right  and  left  common  iliacs  and 
from  the  left  side  of  the  aorta. 

The  Benal  Arteries  — two  in  number  —  arise  from  the 
right  and  left  sides  of  the  aorta,  a  little  below  the  superior 
mesenteric.  On  account  of  the  position  of  the  aorta  on  the 
left  side  of  the  vertebral  column,  the  right  renal  is  the  long- 
est and  passes  beneath  the  inferior  vena  cava.  The  renal 
arteries,  just  before  reaching  the  kidneys,  divide  into  four  or 
five  branches,  which  surround  the  ureter  and  the  renal  veins. 
One  of  these  branches  is  usually  sent  to  the  supra-renal  cap- 
sules. 

The  Supra-renal  Arteries  which  arise  from  the  aorta, 
near  the  superior  mesenteric,  are  small  in  size  as  compared 
to  the  vessels  in  the  fa^tal  state.  In  the  child  these  arteries 
are  nearly  as  larj^^e  as  the  renal.  They  pass  on  the  under 
surface  of  the  diaphragm  to  the  under  surface  of  the  supra- 
renal capsules,  supplyinfi:  the  glands  and  having  a  very  free 
anastomosis  with  the  other  glands  terminating  in  the  supra- 
renal  capsules. 

The  Spermatic  Arteries,  one  on  each  side  of  the  aorta, 

arise  a  little  below  the  renal  and  are  distributed  to  the  sub- 
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A.  Innominate  artery  at  point  of  bifurcation  into  common 

carotid  and  subclavian  arteries. 

B.  Subclavian  artery  crossed  by  vagus  nerve. 

C.  Common  carotid  artery,  vagus  nerve  to  outer  side  and  de- 

scendens  noni  nerve  crossing  it. 

D.  External  carotid  artery. 

E.  Internal  carotid  artery. 

F.  Lingual  artery. 
G  Facial  artery. 

H.  Temporal  maxillary  artery. 

I.  Occipital  artery. 

K-  Internal  jugular  vein,  branch  of  cervical  plexus  crossing  it. 

L.  Spinal  accessory  nerve. 

M.  Cervical  plexus  of  nerves. 

N.  Vagus  nerve. 

0.  Hypoglossal  nerve. 

pp.  Branches  of  brachial  plexus. 

Q.  Subclavian  artery. 

R.  Posterior  scapular  artery. 

S.  Trans ver*»alis  humeri  artery. 

T.  Transversalis  coll  artery. 

U.  Posterior  scapular  and  external  jugular  veins.  Jugular  vein 

divided  near  its  union.  Both  veins  empty  into  subclavian 

vein  by  common  trunk. 

V.  Posterior  head  of  omo-hyold  muscle. 

W.  Part  of  subclavian  vein  above  collarbone  (clavicle). 

X.  Scalenus  muscle  separating  subclavian  artery  from  vein. 

Y.  Clavicle  (collar-bone). 

Z.  Trapezius  muscle. 

1.  Sternal  origin  of  sterno-mastoid  muscle. 

2.  Clavicular  origin  of  sterno-mastoid  muscle,  divided. 

3.  Scalenus  posticus  muscle 

4.  Splenius  muscle. 

5.  Mastoid  Insertion  of  sterno-mastoid  muscle. 

6.  Internal  maxillary  artery. 
7  Stenson^s  duct. 

8.  Genlo-hyold  muscle. 

9.  Mylo-hyold  muscle. 

10.  Superior  thyroid  artery. 

11.  Anterior  head  of  omo-hyold  muscle. 

12.  Sterno-hyoid  muscle,  cut. 

13.  Sternoid-thyroid  muscle,  cut. 
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stance  of  the  testes,  the  epididymus,  the  vas  deferens,  and 
the  tissue  in  the  immediate  vicinity  of  those  parts. 

The  Lumbar  Arteries,  eight  in  number,  four  on  each 
side  of  the  aorta,  are  distributed  to  the  muscles  of  the  lumbar 
region,  the  spinal  column  and  the  substance  of  the  spinal 
cord. 

The  Sacra  Media  is  a  small  artery  given  off  just  above 
the  bifurcation  of  the  aorta.  It  is  distributed  to  the  sacrum 
and  the  coccyx,  some  of  its  branches  supplying  the  substance 
of  the  vertebra  at  that  and  the  posterior  surface  of  the  rec- 
tum. It  anastomoses  with  the  small  branches  of  the  hemor- 
rhoidal arteries. 

The  Ovarian  Arteries,  in  the  female,  are  analogous  to 
the  spermatic  arteries  in  the  male.  They  are  distributed  to 
the  ovary,  round  ligament,  broad  ligament  and  the  uterus. 
Those  branches  entering  the  uterus  anastomose  with  the 
uterine  artery. 

Arteries  of  the  Head  and  Neck. 

The  arch  of  the  aorta  gives  off  five  branches:  two  of 
small  size  —  the  right  and  left  coronary, —  and  three  of  large 
size  —  the  innominate,  the  left  common  carotid,  and  the  left 
subclavian.  The  coronary  arteries  are  the  arteries  which 
supply  the  heart  with  nutrition.  They  are  given  off  just 
above  the  opening  of  the  aorta  into  the  left  ventricle.  The 
first  large  artery  given  off  from  the  arch  of  the  aorta  is  the 
innominate. 

The  Innominate  Artery.— This  artery  arises  from  the 
aorta  just  opposite  the  fourth  dorsal  vertebra,  a  little  to  the 
right  and  in  front  of  the  left  common  carotid  artery.  It  is 
the  largest  branch  given  off  from  the  aorta,  and  extends  from 
the  point  of  origin  to  the  right  sternoclavicular  junction, 
where  it  divides  into  the  right  common  carotid  and  the  right 
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subclavian  arteries.  It  varies  from  one  to  two  inches  in 
length. 

Of  all  the  arteries  in  the  human  body,  the  innominate 
artery  is  the  beat  artery  for  the  purpose  of  injecting  the  sub- 
ject. In  the  first  place,  with  our  new  method  of  operating  on 
the  innominate  and  carotid  arteries  by  a  transverse  incision, 
such  as  is  shown  in  the  accompanying  cuts,  no  incision  what- 
ever can  be  seen  in  the  skin  of  the  neck  after  the  operation  is 
finished.  The  innominate  artery  is  always  an  artery  of  large 
size,  is  seldom,  if  ever,  out  of  its  true  position,  and  it  has 
alongside  of  it  the  ending  of  the  jugular  vein  and  the  begin- 
nihg  of  the  innominate  vein.  Where  we  ordinarily  take  up 
the  common  carotid  artery,  it  must  be  remembered  that  the 

m 

arterial  nozzle  opens  into  the  innominate  artery,  and  the  in- 
jection is  thus  made  from  this  artery.  In  a  great  many  bodies 
after  death  the  blood  remains  in  the  arteries  as  well  as  the 
veins,  and  if  any  injection  is  made  through  the  innominate 
artery  and  blood  should  happen  to  be  in  the  arterial  system, 
the  force  of  the  injection  is  downward  toward  the  iliacs  and 
the  arteries  supplying  the  lower  extremities.  Thus  this  blood 
which  is  in  the  arterial  system,  ^^and  in  all  cases  you  ivill  find 
blood  in  the  aorta  and  its  posterior  If  ranches,^'  it  can  be  seen  that 
this  blood  is  forced  to  the  feet,  thus  no  discoloration  can 
occur  in  the  face  and  neck  if  the  innominate  artery  is  the 
artery  selected  for  the  injection.  In  no  other  artery  have  we 
this  advantage.  If  we  inject  the  brachial  or  femoral  there 
would  be  a  tendency  to  drive  this  blood  into  the  face  and 
neck,  and  thus  discoloration  would  be  the  result. 

Method  of  Locating,  Raising  and  Injecting  the  In- 
nominate Artery. —  The  ()i)erator,  in  order  to  be  able  to  take 
up  and  inject  the  innominate  arter}^  must  be  familiar  with 
the  anatomical  landmarks  in  the  vicinity  of  the  sterno- 
clavicular junction  (junction  of  collarbone  to  breastbone). 
The  artery  is  situated  in  the  thoracic  cavity  at  its  origin,  but 


THE   ARTERIES  OP  THE  HUMAN  BODY.  149 

it  rises  out  of  the  cavity  a  little  to  the  right  of  the  center  of 
the  first  piece  of  the  sternum,  and  at  about  a  half -inch  above 
the  junction  of  the  collar  bone  to  the  breast  bone  it  bifurcates 
into  the  common  carotid  artery  and  the  subclavian  artery. 
The  incision  should  begin  at  the  center  of  the  breast  bone 
and  should  be  directed  along  the  superior  border  of  the  collar 
bone  to  about  the  junction  of  the  inner  and  middle  third  of 
that  bone. 


jDgDlar  yelD  and  carotid  anery-artery  held  by  itie  blunt  hook,  vein  to  the  right. 
This  incision  will  be  about  three  inches  in  length.  Be- 
fore making  the  incision,  however,  it  will  be  well  to  loosen 
the  skin  and  subcutaneous  tissues  covering  the  right  side  of 
the  neck  and  that  over  the  pectoral  muscles  of  the  chest. 
After  the  skin  has  been  loosened  it  may  be  drawn  up  and  put 
on  the  stretch,  and  while  in  this  position  the  incision  should 
be  made  from  the  top  of  the  breast  bone  outward  along  the 
top  of  the  collar  bone  for  the  space  of  three  inches. 
Then  the  sterno-mastoid  muscle  will  come  prominently  into 
view.  This  may  be  cut  off,  or  if  you  have  an  assistant  he 
may  place  an  aneurism  needle  around  it  and  pull  it  to  one 
Bide,  when  the  fascia  covering  the  innominate  artery  and  jug- 
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ular  veins  will  come  into  view.  Divide  the  sheath  covering 
the  arteries  and  expose  the  vessels.  The  innominate  artery 
lies  to  the  inside  and  the  internal  jugular  vein  and  subclavian 
to  the  outside.  This  point  also  offers  the  best  advantages 
for  the  removal  of  blood  without  the  use  of  a  flexible  silli 
tube  or  tapping  the  heart  with  a  trocar.  Tapping  the  heart 
with  a  trocar  is  a  dangerous  procedure  even  in  the  hands  of 
an  experienced  anatomist.     The  introduction  of  tubes    into 


the  ffmoral  and  basiUic  veins  does  not  give  satisfaction, 
is  a  frequent  source  of  embarrassment,  and  in  many  cases  the 
oiierator  lias  actuitily  thrown  them  down  with  disgust.  The 
basillic  vein  is  often  of  siiuill  size  and  even  if  it  is  of  large 
size  tlie  drainage  tube  may  in  its  introduction  impinge  against 
the  internal  anterior  thoracic  nerve,  or  on  account  of  the 
rifiidity  of  the  muscles  and  the  peculiar  anatomical  relation 
of  tlie  axillary  vein,  the  operator  in  many  cases  is  unable  to 
l)a,ss  tlie  tube  into  tlie  ri^^lit  auricle  of  the  heart. 

The  inlernal  jnijular  vein  on  the  right  side  offers  the  best 
possible  advantage  for  renio\iii!f  blood  from  the  human  body. 
This  may  be  done  while  the  operator  is  injecting  the  innomi- 
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nate  artery,  by  means  of  a  Barnes  rubber  drainage  tube.  The 
blood  may  be  removed  from  the  right  auricle  of  the  heart 
first.  Second,  it  may  be  thrust  downward  into  the  right  ventri- 
cle of  the  heart,  and  all  of  the  blood  that  is  in  the  right  ven- 
tricle of  the  heart  may  be  removed.  Third,  the  tube  is  then 
slightly  withdrawn  into  the  auricle,  then  by  inclining  it  a 
little  forward  and  inward,  it  may  be  pushed  down  into  the  in- 
ferior venae  cavae  and  all  the  blood  in  the  inferior  venae  cavae 
and  its  tributaries,  such  as  the  femorals,  hepatic,  renals, 
iliacs,  etc.,  may  be  removed  with  the  aspirator.  This  drain- 
age tube  is  a  blunt  tube  with  large  openings  and  blood  will 
not  clot  in  it.  By  this  method  all  the  blood  that  it  is  possible 
to  remove  from  the  body  can  be  removed  in  about  ten  minutes, 
while  by  the  old  methods  a  half  hour  to  an  hour  was  some- 
times spent  in  the  operation  of  removing  the  blood. 

The  Common  Carotid  Arteries. —  These  arteries,  one 
on  each  side  of  the  neck,  have  a  very  different  origin.  The 
right  common  carotid  artery  arises  from  the  innominate  just 
at  the  posterior  part  of  the  sternoclavicular  junction,  while 
the  left,  which  is  the  longest  of  the  two,  springs  direct  from 
the  highest  part  of  the  arch  of  the  aorta,  a  part  of  it  being 
contained  in  the  thoracic  cavity,  while  no  part  of  the  right 
common  carotid  is  found  in  the  chest  cavity.  As  soon  as  the 
common  carotid  arteries  enter  the  neck  at  the  sterno-clavicular 
junction,  they  take  almost  the  same  course.  At  the  point 
corresponding  to  the  sternum  or  breast  bone,  the  arteries  lie 
very  close  together,  being  separated  only  b}'  the  trachea,  or 
wind-pipe,  and  the  tissues  in  that  vicinit3%  but  as  they  ascend 
towards  the  angle  of  the  jaw  they  become  more  widely  sep- 
arated by  the  larynx,  pharynx  and  thyroid  body.  Each  of 
the  common  carotid  arteries  are  inclosed  in  a  sheath  derived 
from  the  deep  cervical  fascia.  In  this  sheath,  alongside  the 
artery,  we  have  the  internal  jugular  vein  and  the  pneumo- 
gastric  nerve.     The  vein  is  placed  to  the  outer  side  of  the 
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artery,  while  the  nerve  is  placed  in  the  center,  a  little  poste- 
rior or  back  of  each.  The  artery,  at  the  lower  part  of  its 
course,  is  very  deeply  situated,  but  as  it  approaches  the 
upper  border  of  the  thyroid  cartilage,  where  it  divides  into 
the  internal  and  external  carotid  arteries,  it  becomes  very 
superficial  and  is  easy  to  take  up  and  inject. 

How  to  Locate  and  Inject  the  Common  Carotid. — 
This  artery  is  the  artery  most  employed  by  the  medical  col- 
leges of  the  United  States  in  injecting  the  bodies  for  dissec- 
tion. It  presents  several  advantages  over  the  other  arteries, 
and,  were  it  not  for  the  fact  that  the  mark  of  incision  always 
shows  when  it  is  taken  up,  it  would  be  used  in  the  private 
practice  of  the  embalmer  as  much  as  the  brachial  or  femoral 
is  now.  It  is  larger  than  these  arteries  and  is  very  easy  of 
access;  it  is  also  nearer  to  the  aorta,  and  a  more  direct  pres- 
sure can  be  applied  through  this  artery  than  any  other,  unless 
it  be  the  aorta  itself. 

Linear  Guide. —  Draw  a  line  from  a  point  midway 
between  the  lobe  of  the  ear  and  the  ramus  of  the  jaw  (inferior 
maxillary  bone)  to  the  prominence  of  the  stemo-clavicular 
junction  (junction  of  collar  bone  to  breast  bone),  the  line  will 
correspond  to  the  course  taken  by  the  carotid  artery. 

Anatomical  Ouide. — The  artery  lies  along  the  inner  bor- 
der of  the  sterno-mastoid  muscle,  which  muscle  forms  the 
prominent  cord-like  appearance  when  the  neck  is  turned  to  one 
side,  the  trachea  and  the  throat  forming  the  inner  boundary. 
At  the  upper  part  of  its  course,  near  its  termination,  it  is  very 
superficial  and  is  only  covered  over  by  the  platysma,  the  skin, 
the  deep  fascia, and  the  inner  border  of  the  mastoid  muscle.  The 
operator  should  begin  his  incision  between  the  trachea  and  the 
inner  border  of  the  muscle,  in  the  groove  or  hollow  formed  by 
these  two  structures,  carefully  dissecting  away  the  skin, 
superficial  fascia,  and  continuing  the  incision  on  down  upon 
the  sheath  of  the  vessel  which  is  formed  by  the  deep  fascia. 
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The  sheath  should  be  taken  up  by  the  forceps  and  gently  dis- 
sected away  from  the  surrounding  tissue,  and  the  whole 
raised  up  into  the  wound  by  placing  the  handle  of  the  scalpel 
beneath  the  sheath.  The  sheath  should  then  be  divided,  and 
the  position  of  the  vessels  and  nerves  ascertained.  Some- 
times, on  account  of  unskillful  manipulation,  the  sheath  is  so 
twisted  that  the  vein  will  occupy  the  position  of  the  artery, 
but,  as  the  reader  has  already  been  informed  how  to  tell  the 
difference  between  the  arteries  and  veins,  this  will  cause  no 
embarrassment.  The  vein  should  be  separated  from  the  ar- 
tery and  should  be  opened,  and  if  any  blood  exists  in  it,  it 
should  be  allowed  to  drain  off,  after  which  a  flexible  silk  tube 
should  be  introduced  into  the  vein  and  pushed  into  the  right 
auricle  of  the  heart,  and  as  much  blood  as  possible  should  be 
removed  from  this  part.  The  artery  should  then  be  taken  up 
and  an  incision  made  in  it  corresponding  to  the  long  axis  of 
the  vessel.  This  incision  should  only  extend  through  one 
side  of  the  walls  of  the  vessel.  The  arterial  tube  should  be 
introduced  into  this  opening  in  the  artery  and  securely  held 
in  place  by  tying  it  in  the  vessel.  The  arterial  tube  can  be 
held  still  more  firmly  by  applying  a  piece  of  tape  to  the  tub- 
ing and  around  the  arm.  With  the  arterial  nozzle  pointing 
toward  the  heart,  the  injection  should  now  begin.  The  injec- 
tion should  begin  slowly  at  first,  and  at  no  time  should  undue 
haste  be  used,  as  it  would  endanger  the  capillary  circulation 
and  might  possibly  cause  a  rupture  of  the  vessels.  I  have 
injected  the  arterial  system  bj^  turning  the  point  of  the  arte- 
rial tube  towards  the  head.  An  experiment  which  I  con- 
ducted with  such  an  injection  proved  that  the  anastomosis  of 
the  vessels  of  the  brain  are  even  more  complete  than  is  gen- 
erally supposed.  A  single  injection  with  the  ordinary  con- 
tinuous flow  syringe.which  usually  carries  about  an  ounce  and 
a  half  with  each  injection,  caused  the  fluid  to  enter  the  arte- 
ries of  the  head,  to  complete  the  circle  of  Willis,  and  make 


154  THE   ART  AND   SCIENCE   OF   EMBALMING. 

its  appearance  in  the  common  carotid  artery  of  the  opposite 
side,  and  the  vertebral  branches  of  the  subclavian,  in  the 
transverse  processes  of  the  spinal  column. 

How  to  Baise  the  Common  Carotid  by  Transverse  In- 
cision.— The  common  carotid  artery  may  be  taken  up  and 
injected  by  making  an  incision  transversely  across  the  neck, 
beginning  at  the  center  of  the  top  of  the  breast-bone,  and 
continue  the  incision  just  along"  the  collar-bone,  dividing  the 
sternomastoid  muscle  at  its  insertion  at  the  sternum  and 
collar-bone  (clavicle).  The  incision  should  end  at  a  point 
corresponding  to  the  junction  of  the  inner  and  middle  thirds 
of  that  bone.  The  sterno-mastoid  and  the  tissues  of  the  neck 
will  have  a  tendency  to  draw  up  in  their  sheaths,  thus  mak- 
ing the  operation  very  easy.  Care  should  be  taken,  in  this 
operation,  not  to  rupture  the  subclavian  artery  or  its  accom- 
panying vein.  This  operation  is  recommended  by  some,  on 
account  of  the  incision  being  hidden  after  the  neck  is  dressed. 
(See  innominate  artery.) 

Internal  Carotid  Artery. — The  internal  carotid  artery 
begins  just  opposite  the  upper  border  of  the  thyroid  cartilage, 
where  the  common  carotid  artery  bifurcates  into  the  internal 
and  external  carotid.  Prom  this  point  of  origin  it  takes  a 
course  directly  upward  along  the  inner  border  of  the  sterno 
mastoid  muscle,  and  enters  the  cavity  of  the  skull  through 
the  carotid  foramen,  in  the  inferior  surface  of  the  petrous 
portion  of  the  temi)oral  bone.  At  this  point  it  becomes 
curved  upon  itself,  and  describes  a  curve  in  the  bone,  shaped 
much  like  the  italic  letter  "/."  After  passing  through  the 
carotid  canal,  the  artery  passes  through  the  cavernous  por- 
tion of  the  bone,  and  finally  enters  the  cavity  of  the  skull. 

It  is  divided  into  several  different  parts  in  its  wa}'  to  the 
under  surface  of  tlie  brain.  That  ])art  of  the  artery  which  is 
situated  in  the  neck  is  known  as  the  cervical  portion;  that 
portion   of  the   artery   which    is  ])laced   within  the   petrous 
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A.  Aorta,    a,  Second  rib. 

B.  Subclavian  artery,     b,  Subclavian  vein. 

C.  (upper)  Internal  carotid  artery. 
C.  (lower)  Internal  jugular  vein. 
C-4.  Internal  carotid. 

d.         Facial  vein. 

E.  Internal  carotid  passing  through  carotid  canal  in  temporal 

bone. 
E-e.     Tempero-maxillary  vein. 

F.  Vertebral  artery, 
g.        Spinal  vein. 

1  &  2.  Longitudinal  sinus  and  tributaries. 

3.  Lateral  sinus. 

4.  Carotid. 

5-6.      Superior  thyroid  artery. 

7-8.      Origin  facial  branch  external  carotid. 

9.  Facial  artery. 

10.  Vein  to  internal  jugluar. 
11-12.  Internal  jugular  vein. 

13-14.  Ascending  pharyngeal  artery. 
15-16.  Middle  meningeal  artery. 
17-18.  Internal  maxillary. 

19.  Anterior  branch  of  middle  meningeal  artery. 

20.  Inferior  dental. 

21.  Termination  of  inferior  dental. 

22.  Tympanic  artery. 

23.  Vein. 

24.  Anterior  branches  internal  maxillary  artery. 

25.  Anterior  venous  tributary  to  internal  jugular  vein. 

26.  Infra  orbital  artery. 
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portion  of  the  temporal  bone  is  known  as  the  petrous  portion; 
the  portion  of  the  artery  which  occupies  the  cavernous  por. 
tion  of  the  bone  is  known  as  the  cavernous  portion,  while 
that  part  of  the  artery  which  aids  in  the  formation  of  the 
circle  of  Willis,  and  supplies  the  brain  and  its  membranes,  is 
known  as  the  cerebral. 

In  the  course  of  the  artery  several  branches  are  given  off. 
All  of  these  are  derived  from  the  petrous,  cavernous,  and 
cerebral  portions  of  the  vessel,  the  cervical  portion  giving 
off  no  branches.  The  deep  tympanic  is  derived  from  the 
petrous  portion  of  the  artery.  The  ophthalmic  artery,  which 
gives  off  eleven  small  branches  to  supply  the  eye  and  its  ap- 
pendages, and  the  arteria  receptaculi,  and  the  anterior  men- 
ingeal arteries,  are  derived  from  the  cavernous  portion  of  the 
vessel.  Those  branches  which  play  so  important  a  part  in 
the  formation  of  the  circle  of  Willis  are  derived  from  the 
cerebral  portion  of  the  artery:  they  are:  the  cerebral,  the  an- 
terior choroid,  and  the  posterior  communicating. 

The  External  Carotid  Artery  is  that  branch  of  the  com- 
mon carotid  artery  which  supplies  the  tissues  of  the  face  and 
anterior  part  of  the  neck.  It  arises,  or  branches  off  from  the 
common  carotid  artery  at  the  upper  border  of  the  thyroid 
cartilage,  and  ascends  toward  the  head,  passing  between  the 
condyle  of  the  lower  jaw  and  the  lobe  of  the  ear.  Just  about 
this  part  of  the  course  of  the  artery,  it  divides  into  its  term- 
inal branches  —  the  tem])oral,  and  the  internal  maxillary. 
The  external  carotid  artery  becomes  very  superficial  just  op- 
posite the  upper  border  of  the  ear,  where  it  emerjj^es  from  the 
parotid  gland.  The  beatinj^^  of  this  artery,  or  pulse,  can  be 
felt  very  easily  at  this  point.  The  internal  maxillary  branch 
of  this  vessel  gives  otT  fourteen  branches,  which  give  to  the 
tissues  and  the  inferior  maxillary  bone  a  very  large  blood 
supply.  The  temporal  branch  is  smaller  than  the  internal 
maxillary  branch.     It  is  distributed  to  the  temple  and  tissues 
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in  the  ^icinitj  of  the  ear.  The  main  braaclies  of  tins  v^esBeL 
are:  the  traxMrerae  faciaL  tbe  anterior  temporaL  the  orbitaL 
and  tbe  posterior  temporaL  The  two  temporal  branchies  at 
tbe  carotid  .supply  the  scalp  and  forehead;  also,  the  tissues 
of  tbe  ear  and  the  mnscles  in  the  upper  margin  of  the  tzce. 
Tbey  anastomose  very  freely  with  the  aoe  of  the  opposite 
fiide:  at«Or  with  the  posterior  occipital  branch.  The  carotid 
arteries,  on  account  of  the  number  of  branches  given  ofL  form 
nearly  the  wbole  blood  supply  to  tbe  head  and  neck,  the  ver- 
tebral and  tbe  basilar  branches  being  tbe  remaining  ones  to 
complete  the  circulation  of  these  parts. 

Tbo  Circle  of  WilUs.— The  circle  of  Willis  is  that  circle 
of  arteries  which  is  placed  at  the  base  and  under  surface 
of  the  brain.  It  is  formed  by  the  two  internal  carotid  arter- 
ies and  the  basilar,  the  branches  of  these  vessels  uniting  to 
Ujrm  the  circle.  The  two  anterior  choroid  branches  of  the  in- 
ternal carotid  are  joined  together  by  the  anterior  communi- 
catin(^  artery,  which  completes  the  front  or  anterior  part  of 
the  circle.  The  back  or  posterior  part  of  the  circle  is  formed 
by  the  two  posterior  cerebral  branches  of  the  basilar  artery, 
which  is  joined  to  the  branches  of  the  internal  carotid  artery 
by  the  posterior  communicating  artery,  which  thus  completes 
the  circle.  For  exi>eriment  on  the  anastomosis  of  this  circle, 
see  Common  Carotid  Artery. 

The  Subclavian  Arteries  —  two  in  number — arise,  one 
on  each  side  of  the  arch  of  the  aorta.  The  right  subclavian 
is  a  branch  of  the  innominate  artery,  but  the  left  is  a  direct 
branch  from  the  arch  of  the  aorta  and  is  somewhat  longer 
than  the  right.  It  will  thus  be  seen  that,  since  these  vessels 
have  a  different  point  of  origin,  their  relations  will  be  differ- 
ent, at  least  in  the  first  part  of  their  course;  the  second  and 
third  parts  of  the  subclavian  artery  are  nearly  alike,  the  dif- 
ference beinj^'  so  slight  that  it  would  be  out  of  place  to  de- 
scril>e  them  sejiarately  in  a  work  of  this  kind. 


PLATE  IL 

E.  Internal  carotid. 

F.  Vertebral  arteries. 
1.  Occipital  sinus. 

3.  Lateral  sinus. 

4.  Lateral  sinus  divided. 

26.  Frontal  branches  internal  carotid. 

27.  Posterior  communicating  artery. 

29.  Anterior  cerebral  (choroid)  arteries. 

30.  Anterior  communicating  artery. 

32.  Formation  of  basilar  by  vertebral  arteries. 

33.  Basilar  artery. 

34-5.  Posterior  cerebral  artery. 

36.  Anterior  cerebellar  branch  of  basilar. 

37.  Branch  of  basilar. 
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The  left  subclavian  artery,  on  account  of  its  origin,  takes 
a  more  vertical  course  than  the  right,  and  ends  just  at  the 
inner  border  of  the  scalenis  anticus  muscle.  As  the  artery 
ascends  toward  the  axilla  it  is  crossed  by  the  internal  jugu- 
lar veins,  also  the  vertebral  veins,  which  are  much  smaller 
than  the  jugular.  On  the  right  side,  the  subclavian  artery 
arises  just  back  of  the  stemo-clavicular  junction  (breast-bone 
to  collar-bone),  and  can  be  taken  up  at  this  place  by  making 
an  incision  just  above  the  bone  and  then  taking  up  the  artery 
by  means  of  a  hook  and  forceps.  The  artery,  at  its  ending 
at  the  scalenis  anticus  muscle,  emerges  into  the  axillary 
artery,  which  is  slightly  smaller  than  the  subclavian.  The 
vertebral  is  a  branch  of  the  subclavian.  It  forms,  with  its 
fellow  of  the  opposite  side,  the  basilar  artery,  which  supplies 
the  brain. 

The  Axillary  Artery. 

The  axillary  artery,  which  begins  at  the  lower  border  of 
the  first  rib,  describes  a  gentle  curve  downward  towards  the 
inner  side  of  the  arm,  until  it  reaches  the  lower  border  of  the 
insertion  of  the  latissimus  dorsi  muscle,  where  it  becomes  the 
brachial  artery.  Beginning  just  at  the  lower  border  of  the 
bicipital  groove  of  the  humerus  (arm  bone)  the  brachial 
artery  extends  on  to  the  center  of  the  elbow.  As  the  axillary 
artery  emerges  from  the  under  surface  of  the  costocoracoid 
ligament,  the  axillary  vein  lies  to  the  inner  side,  but,  as  it 
approaches  the  humerus  (arm  bone),  the  vein  changes  its  re- 
lations and  is  found  lying  in  front,  and  a  little  above  the 
artery.  The  branches  of  the  axillary  artery  are  very  numer- 
ous, being  seven  in  all.     They  are  as  follows: 

superior  thoracic,  thoracica  acromialis, 

inferior  thoracic,  thoracica  axillaris, 

anterior  circumflex,  subscapular, 

posterior  circumflex. 


15H  THE   AKT   AND   SCIENCE   OF   EMBALMING. 

These  branches  are  nearly  all  of  large  size  and  are  dis- 
tributed to  the  tissues  of  the  axilla  and  the  muscles  covering 
the  front  and  back  part  of  the  thorax.  Some  of  the  branches 
are  distributed  to  the  serratus  magnus  muscle  at  the  sides  of 
the  chest. 

The  Brachial  Artery. 

This  vessel,  on  account  of  its  location  and  the  ease  with 
which  it  may  be  taken  up  and  injected,  is  the  artery  most  fre- 


e  Third. 

<iuently  used  Viy  the  embalmer.  It  is  placed  at  the  upper  and 
inner  sidf  of  the  arm  and  extends  from  the  lower  border  of 
the  bicipital  tTfoove  of  the  luimerus  to  the  center  of  the  el- 
bow, where  it  divides  into  the  radial  and  ulnar  arteries.  As 
it  approaches  the  elbow  joint  it  is  placed  more  anteriorlyand 
in  fnnit  of  the  arm.  while  at  the  betrinniny'.  and  a  little  Iwlow. 
it  lies  more  to  the  inner  and  posterier  part  of  tlie  arm.  This 
artery  is  the  direct  contimiation  of  the  axillary  artery,  which 
ends  just  at  the  end  of  the  teres  major  nin^cle.  At  this  point 
tlie  artery  i>  placed  jii>l  between  thecoraci.  l>racliialis  muscle 
and   the   i)ice|>s  miiseie  above  and  the  triceps  imiscle  below 


PLATE  12, 

FIG.  I. 

A.  Fascia  covering  the  biceps  muscle. 

B.  Basilic  vein. 

C.  Brachial  artery  with  venae  comites. 

D.  Cephalic  vein. 

E.  A  communicating  vein  joining  the  vena^  comites. 

F.  Median  basilic  vein. 

G.  Lymphatic  gland. 
H.  Radial  artery. 

I.  Radial  artery  at  the  wrist,  where  it  may  be  taken  up  and 

injected. 

K.  Ulnar  arterj^  and  ulnar  nerve. 

L.  Palmaris  brevis  muscle. 

FIG.   2. 

A.  Biceps  muscle. 

B.  Basilic  vein. 

C.  Brachial  artery,  lying  to  inner  side  of  basilic  vein. 

D.  Median  nerve,    d,  Ulnar  nerve. 

E.  Brachialis  anticus  muscle. 

F.  Origin  of  radial  artery. 

G.  Supinator  radii  longus  muscle. 

H.  Aponeurosis  of  the  tendon  of  the  biceps  muscle. 

I.  Pronator  teres  muscle. 

K.  Flexor  carpi  ulnaris  muscle. 

L.  Flexor  carpi  radialis  muscle. 

M.  Palmaris  longus  muscle. 

N.  Radial  artery,  with  radial  nerve  to  outer  side. 

O.  Flexor  sublimus  digitorum  muscle. 

P.  Flexor  pollicis  longus. 

Q.  Median  nerve. 

R.  Lower  end  of  radial  artery. 

T.  Lower  end  of  ulnar  artery. 

U.  Extensor  metacarpi  pollicis. 
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and  anteriorly,  but,  as  the  artery  approaches  the  lower  third 
of  its  course,  it  is  slightly  overlapped  by  the  fascia  of  the 
biceps,  and  rests  upon  the  brachialis  anticus  muscle.  The 
brachial  gives  off  five  branches,  which  are  distributed  to  the 
humerus,  or  arm  bone,  and  the  muscles  of  the  upper  arm. 
These  branches  are: 

{muscular,  superior  profunda, 

nutrient,  inferior  profunda, 

anastomotica  magna. 
The  superior  profunda  and  the  anastomsing  branches  are  the 
ones  principally  concerned  in  the  collateral  circulation  of  the 
arm,  when  the  artery  is  divided  and  a  ligature  placed  around 
it.  It  is  by  these  branches  inosculating  with  the  branches  of 
the  recurrent  ulnar  and  articular  branches  of  the  radial  that 
the  fluid  injected  into  the  artery  reaches  the  lower  part  of 
the  arm  when  the  arterial  nozzle  is  turned  towards  the  heart, 
and  the  vessel  ligated. 

Linear  Ouide. — The  linear  guide  for  taking  up  the  bra- 
chial artery  is  formed  by  a  line  drawn  from  the  anterior  and 
middle  third  of  the  axillary  space,  or  arm-pit,  to  the  center 
of  the  elbow.  This  guide  applies  to  the  arm  when  the  palm 
of  the  hand  is  turned  up  or  placed  in  a  supinated  condition, 
but  if  the  hand  is  not  so  placed,  the  linear  guide  would  be 
somewhat  changed  and  should  correspond  to  a  line  drawn 
from  the  center  of  the  arm-pit  to  the  inner  condyle  of  the 
humerous  (prominence  on  the  inner  side  of  the  elbow  joint). 
This  latter  guide  applies  to  taking  the  artery  up  in  its  middle 
and  upper  thirds. 

The  Anatomical  Ouides. —  The  brachial  artery  is  very 
superficial  in  the  greater  part  of  its  course,  being  covered 
over  by  the  skin  superficial  and  deep  fascia,  while  at  the 
lower  part  the  bicipital  fascia  covers  over  it,  and  near  its 
middle  third  it  is  crossed  by  the  median  nerve.  The  artery, 
together  with  the  accompanying  veins  (vena?  comites),  will 
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be  found  lying  in  the  groove  formed  by  the  biceps  and  coraco 
brachialis  muscles  above  and  the  triceps  muscle  below.  The 
basilic  vein  lies  to  the  inner  side;  then  comes  the  artery,  while 
to  the  upper  and  outer  side  we  have  the  nerve.  The  two 
small  veins  which  accompany  the  artery  are  generally  con- 
nected together  by  small  branches.  The  vessels  and  nerves 
found  in  this  groove,  and  which  prove  of  so  much  trouble  to 
the  beginner  on  account  of  the  difficulty  of  separating  the 
veins  and  nerves  from  the  artery,  are  the  median  basilic  vein, 
the  ulnar,  internal  cutaneous  and  median  nerves,  the  basilic 
vein  and  venae  comites.  In  order  to  diagnose  these  structures 
from  one  another  the  reader  is  referred  to  the  chapter  on  the 
Histology  of  the  Arteries  and  Veins  (Anatomical  Elements), 
pages  63,  64,  65. 

Anomalieo  of  the  Brachial  Artery  and  Feculiarities 
as  'RegHxda  Its  Course. — More  often  in  the  dark  races,  and 
sometimes  in  white  persons,  the  brachial  artery,  instead  of 
following  its  usual  course,  will  be  found  taking  a  direct 
course  straight  down  the  arm  to  the  inner  side  of  the  humerus 
(internal  condyle),  from  which  it  regains  its  usual  position 
and  divides  into  the  radial  and  ulnar  arteries  about  one-half 
inch  below  the  center  of  the  elbow  joint.  Another  anomaly, 
which  is  sometimes  met  with,  is  where  the  arterv  divides  into 
two — just  at  the  point  of  its  origin — and  is  continued  down 
the  arm  as  two  arteries,  which  are  about  half  the  size  of  the 
single  artery:  these  subsequently  unite  just  above  the  elbow, 
to  form  a  single  trunk,  which  g'ives  off  the  radial  and  ulnar 
in  their  usual  places.  In  other  cases,  the  artery  divides  high 
up  in  the  arm  and  forms  two  arteries,  which  may  continue  on 
down  to  the  }>almar  arches  as  single  vessels;  this  division  of 
the  artery  high  up  in  the  arm.  forming  two  small  branches,  is 
the  most  frequent  anomaly  of  this  vessel,  but.  according  to 
the  writings  of  those  who  have  made  a  great  many  dissections 
on  thes<:  parts,  the  exact  j>ercentag^e  varies.     R  Qoain  sa3rs 


1 


PLATE  13. 

A.  Axillary  vein  cut  and  tied. 

B.  Axillary  artery,     b,  Brachial  artery  in  the  upper  part  of  its 

course,  having  (h)  the  median  nerve  lying  to  its  outer 
side;  b,  the  artery  in  the  lower  part  of  its  course,  with 
the  median  nerve  to  its  inner  side. 

C.  Clavicle  (collar-bone),  and  (c)  subclavius  muscle  beneath. 

D.  Axillary  plexus  of  nerves. 

£.        Humeral  part  of  pectoralis  major  muscle. 

F.  Biceps  muscle. 

G.  Coraco  brachiaHs  muscle. 

H.  Thoracic  end  of  pectoralis  minor  muscle. 

I.  Thoracic  end  of  pectoralis  major  muscle. 

K.  CJoracoid  attachment  of  the  pectoralis  minor  muscle. 

L.  Lymphatic  glands. 

M.  Serratus  magnus  muscle. 

N.  Latissimus  dorsi  muscle. 

O.  Teres  major  muscle. 

P.  Long  head  of  triceps  muscle. 

Q.  Inner  condyle  of  humerus. 
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that  this  anomaly  takes  place  in  one  case  in  every  five  and 
one-ninth  persons,  while  from  the  statistics  of  Gruber  and 
Sheppard,  who  have  made  double  the  dissections  of  Quain 
{one  thousand  seven  hundred  arms),  this  division  or  anomaly 
occurs  in  one  case  out  of  every  eleven  and  six-tenths  cases. 
This  variation  in  the  course  of  the  brachial  artery  should  be 
remembered  by  the  operator,  for,  should  the  vessel  not  be 
found  in  its  usual  position,  he  could  locate  the  remaining  ves- 
sels, which  are  somewhat  smaller  and  are  placed  more  to  the 
sides  and  deeper  in  the  tissues  of  the  arm,  or  should  continue 
the  incision  upward  to  the  ending  of  the  axillary. 

How  to  Locate,  Raise  and  Inject  the  Brachial  Ar- 
tery.— In  order  to  inject  the  brachial  artery,  the  arm  should 
be  placed  at  a  right  angle  to  the  body,  with  the  palm  of  the 
hand  turned  upward.  This  has  the  effect  of  bringing  the  ar- 
tery to  a  more  superficial  position,  and  of  placing  it  in  a 
straight  course,  corresponding  to  the  linear  guide  previously 
given.  The  operator,  after  noting  the  linear  guide  and  feel- 
ing for  the  groove  between  the  muscles,  should  begin  his 
incision  at  about  the  junction  of  the  lower  and  middle  thirds 
of  the  artery,  or  about  three  inches  above  the  elbow.  The 
first  incision  should  be  made  in  the  line  of  the  vessel  and 
divide  the  skin  and  superficial  fascia;  these  should  be  care- 
fully dissected  aside,  and  then  the  deeji  fascia,  which  forms 
a  partial  sheath  for  the  vessels  and  nerves  in  this  re- 
gion, should  be  divided  by  catching  it  up  with  the  for- 
ceps and  cutting  through  it  with  the  scalpel.  As  soon 
as  you  have  cut  through  the  deep  fascia  of  the  arm  the 
vessels  will  be  exposed  and  can  be  seen  in  their  true  position. 
The  basilic  vein  is  i)laced  to  the  inner  side,  then  the  brachial 
artery,  and  on  the  outer  or  external  part  you  have  the  nerve. 
The  artery  is  of  a  creamish-white  color,  while  the  veins  are 
slightly  bluish  and  contain  more  or  less  dark,  fluid  blood. 
By  rubbing  the  hands  over  the  course  of  the  veins  of  the  fore- 
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arm,  from  below  upward,  the  blood  will  make  its  appearance 
in  the  veins  and  will  be  noticed  by  the  operator.  The  nerves 
are  white  tense  cords,  which  can  be  separated  by  dividing^ 
them  with  the  sharp  hook  (tenaculum)  or  the  scalpel. 

After  you  have  separated  the  artery  from  the  veins  and 
nerves,  it  should  be  lifted  partly  out  of  the  wound  and  an  in- 
cision about  one-half  inch  in  length  should  be  made  through 
the  walls,  being  careful  not  to  cut  through  both  sides  of  the 
artery.  The  arterial  nozzle  or  tube  should  then  be  introduced, 
pointing  toward  the  heart,  and  then  tied  in  position,  after 
which  a  ligature  should  be  placed  around  the  lower  end  of 
the  vessel.  The  tubing  should  now  be  connected  to  the  arte- 
rial nozzle  and  the  injection  begun,  the  operator  using  his  own 
judgment  as  to  the  amount  of  the  fluid  required,  but  in  no  case 
should  the  injection  be  performed  hurriedly,  as  it  tends  to 
rupture  the  capillaries  and  cause  discoloration  of  the  face. 
A  great  many  embalmers  have  a  preference  for  either  the 
right  or  left  brachial  artery,  but  in  reality  one  is  just  as  good 
as  the  other.  The  left  brachial  artery  has  the  most  support- 
ers, because  the  left  basilic  vein,  which  lies  alongside  of  it» 
presents  the  best  advantages  for  the  removal  of  blood,  and 
on  this  account  it  is  more  generally  used. 

The  Radial  and  Ulnar  Arteries. 

The  Radial  Artery  is  given  oif  from  the  brachial  artery 
just  below  the  bend  of  the  elbow,  and  takes  a  course  along 
the  radial  side  of  the  fore-arm  to  the  wrist,  where  it  changes 
its  course,  and,  after  curving  around  the  back  part  of  the 
thumb,  penetrates  between  the  heads  of  the  dorsal  interos- 
seus  muscle,  enters  the  deep  tissues  of  the  palm  of  the  band 
and  crosses  to  the  ulnar  side,  to  form  the  deep  palmar  arch. 
This  artery  is  quite  superficial  just  above  the  wrist  joint, where 
it  is  very  easy  to  take  up  and  inject.  On  account  of  its 
small  size,  it  cannot  be  used  to  any  good  advantage,  except 
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PLATE  14. 

A.  Subclavian  vein  after  having  received  the  axillary,  cephalic 

and  venae  comites  of  brachial. 

B.  Subclavian  artery. 

CCJ.  Brachial  plexus  of  nerves. 

D.  Anterior  scalenus  muscle. 

E.  Subclavius  muscle. 
FF.  First  rib. 

G.        Clavicular  attachment  of  deltoid  muscle. 

H.        Humeral  insertion  of  great  pectoral  muscle. 

I.         Fascia  covering  pectoralis  minor  muscle. 

K.        Thoracic  portion  of  pectoralis  major  muscle. 

LL.     Coracoid  process  of  scapula   and  coracoid   attachment  of 

pectoralis  minor  muscle. 
M.        Coraco  brachialis  muscle. 
N.       Biceps  muscle. 

O.        Tendon  of  the  latisflimus  dorsi  muscle. 
P.        Teres  major  muscle. 
Q.        Brachial  fascia. 

RR.     Scapular  and  sternal  ends  of  collar-bone  (clavicle). 
S.         Cephalic  vein   coursing  between  the  deltoid  and  pectoral 

muscles,  to  enter  the  axillary  vein  in  the  cellular  tissue 

beneath  E — subclavius  muscle. 
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in  adult  subject,  but  in  those  cases  where  the  subject  to 
embalmed  is  a  female,  and  where  the  sleeves  are  tight, 
i  in  order  that  no  exposure  take  place,  or  cutting  of 
eves,  this  artery  answers  the  purpose  very  well;  but,  even 
this  case,  the  posterior  tibial  is  larger  and  is  much  better 
use  than  the  radial.  The  radial  artery,  in  the  lower  part 
its  course,  where  it  is  usually  taken  up,  is  placed  between 
'.  tendons  of  the  supinator  longus  and  flexor  carpi  radialis 
soles.  An  incision  through  the  skin  and  fascia  between 
ise  two  muscles,  will  expose  the  radial  artery  and  its  ac- 
npanying  veins. 

The  branches  given  off  by  the  radial  artery  are  eleven  in 
nber: 

I"   recurrent  radial,  and  the  muscular  to  the  fore-arm; 

j    superflcialis   vola;,    anterior   and    posterior   carpalis; 
;    I       dorsales  policis  and  metacarpales,  to  the  wrist; 

princeps   policis,    radialis   indicia,    interosseous,    and 

[_       perforantes,  to  the  palm  of  the  hand. 


The  Ulnar  Artery  is  a  trilie  larger  than  the  radial,  and 
ces  almost  a  similarcourse  down  the  arm,  on  the  ulnar  side, 
the  wrist,  where  it  crosses  the  annular  ligaments  and  forms 
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PLATE  15. 

FIG.   I. 

A.  Radial  artery. 

B.  Median  nerve  and  branches. 

C.  Ulnar  artery  forming  F— superficial  palmer  arch. 

D.  Ulnar  nerve. 

G.  Pisoform  bone  covered  by  tendon. 

H.  Abductor  minimi  digfiti. 

I.  Tendon  of  flexor  carpi  radialis  muscle. 

K.  Opponens  pollicis  muscle. 

L.  Plexor  brevis  muscle. 

M.  Plexor  brevis  pollicis  muscle. 

N.  Abductor  pollicis  muscle. 

0000.  Lumbracales  muscles. 

PPPP.    Tendons  of  flexor  sublimus  digitorum  muscle. 

Q.        Tendon  of  flexor  longus  pollicis  muscle. 

R.        Tendon  of  extensor  meticarpi  pollicis. 

S.        Tendons  of  extensor  sublimus  digitorum  muscle. 

T.        Tendon  of  flexor  carpi  ulnaris  muscle. 

U.        Union  of  digital  arteries. 

FIG.   2. 

AAA.    Tendons  of  extensor  digitorum  communis. 

B.  Annular  ligament. 

C.  End  of  radial  nerve. 

D.  Dorsal  branch  of  ulnar  nerve. 

E.  Radial  artery. 

F.  Tendon  of  extensor  carpi  radialis  brevior. 

G.  Tendon  of  extensor  carpi  radialis  longior. 
H.  Tendon  of  third  extensor  of  thumb. 

1.  Tendon  of  second  extensor  of  thumb. 

K.       Tendon  of  extensor  minimi  digitl  joining  aponeurosis  of  ex- 
tensor communis. 

FIG    3. 

A.  Radial  artery. 

B.  Tendons  of  extensor  muscles  of  thumb. 

C.  Tendons  of  extensor  carpi  radialis. 

D.  Annular  ligament. 

E.  Deep  palmar  arch,  formed  by  radial  artery  giving  off  **e" 

branch  to  join  deep  palmar  branch  of  ulnar  artery. 

P.        Pisoform  bone. 

G.        Ulnar  artery. 

H.        Ulnar  nerve  and  branches. 

K.        Abductor  minimi  digiti  muscle. 

L.        Flexor  brevis  minimi  digiti  muscle. 

N.       Tendons  of  flexor  sublimus  digitorum  profundus  and  lum- 
bracales muscles. 

O.        Tendon  of  flexor  policis  longus. 

F.  Carpal  end  of  metacarpal  bone. 
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inches  above  the  thumb  in  the  center  of  the  groove  caused  by 
the  tension  of  the  supinator  longus  and  the  flexor  carpi 
radialis  muscles,  and  should  be  deep  enough  to  cut  through 
the  skin  the  first  time;  then  the  fascia  will  appear,  which 
may  be  dissected  aside,  and  the  artery  will  be  brought  into 
view. 

Carefully  dissect  away  the  surrounding  cellular  tissue 
and  the  fascia,  and  by  means  of  a  hook  lift  the  artery  and 
vein  out  of  the  wound  and  place  the  handle  of  the  scalpel,  or 
other  instrument,  beneath  it.  Next,  dissect  the  vein  away 
from  the  artery,  and  then  make  an  incision  in  the  vessel  sim- 
ilar to  that  described  for  the  brachial  artery.  On  account  of 
the  small  size  of  the  artery  as  compared  with  the  brachial,  it 
is  necessary  to  have  a  much  smaller  injecting  tube,  and  for 
this  purpose  the  embalmer  should  have  assorted  sizes  of  these 
tubes,  so  that  he  can  secure  the  exact  size  that  he  desires. 
After  you  have  injected  sufficient  fluid,  tie  the  vessel  at  both 
the  distal  and  proximal  ends,  remove  all  superfluous  fluids  by 
means  of  absorbent  cotton,  then  bring  the  sides  of  the  wound 
together,  using  the  stitch  commonly  known  as  the  **base  ball 
stitch."  This  stitch  brings  the  tissues  close  together  and 
closes  the  wound  very  neatly,  after  which  a  small  piece  of 
court  plaster  will  hide  all  marks  of  the  incision. 

Arteries  of  the  Lower  Extremities. 

The  arteries  of  the  lower  extremities  are  larger  in  pro- 
portion to  the  arteries  of  the  upper;  thus  it  will  be  found 
that  the  femoral  artery  in  the  thigh,  which  corresponds  to 
the  brachial  in  the  arm,  is  much  larger  than  the  latter  vessel, 
and  is  a  good  artery  to  inject.  Having  considered  the  arteries 
of  the  bead  and  neck  and  upper  extremities  —  also  the  aorta 
and  its  branches  as  far  as  the  common  iliac  arteries — I  will 
now  describe  those  vessels  and  the  remaining  arteries  which 
supply  the  viscera  and  lower  parts  of  the  abdomen,  also  the 
femoral  and  its  branches. 
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The  Common  Iliac  Arteries. — As  soon  as  the  abdominal 
aorta  descends  on  the  left  side  of  the  fourth  lumbar  verte- 
bra, it  divides  into  the  right  and  left  common  iliac  arteries. 
These  arteries  are  about  two  and  one-half  inches  in  length; 
the  right,  on  account  of  the  aorta  being  placed  on  the  left 
side  of  the  spinal  column,  is  a  little  longer  than  the  left. 
The  common  iliac  arteries  take  a  course  downward  and  out- 
ward towards  the  center  of  Poupart's  ligament,  but  just  as 
the  artery  crosses  the  sacroiliac  symphysis  it  divides  into  the 
external  and  internal  iliac  arteries.  It  is  said  by  some  anat- 
omists that  in  old  persons  the  common  iliacs  are  more  curved 
in  their  course,  and  that  the  diameter  of  the  vessel  is  in- 
creased. 

The  relations  of  the  two  vessels  is  somewhat  different. 
The  right  common  iliac  in  its  course  toward  the  thigh  is  in 
relation  posteriorly  with  the  common  iliac  veins,  while  ex 
ternal  to  it  we  have  the  psoas  magnus  muscle;  in  front  it  is 
touched  by  the  peritoneum  and  is  crossed,  just  opposite  the 
sacroiliac  symphysis,  by  the  ureter,  the  tube  leading  from  the 
kidney  to  the  bladder  and  wiiich  serves  to  convey  the  urine 
from  the  pelvis  of  the  kidney  to  the  bladder.  The  left  com- 
mon iliac  is  in  relation  with  the  peritoneum  in  front,  is 
crossed  by  the  rectum  and  superior  hemorrhoidal  artery  and 
at  the  bifurcation  by  the  ureter,  while  externally  it  is  in  rela- 
tion with  the  psoas  maguus  muscle  and  posteriorly  with  the 
left  common  iliac  vein.  In  the  female  subject  the  bifurcation 
at  the  aorta  is  much  more  acute  than  in  the  male  subject. 

The  Internal  Iliac  Artery. — This  artery,  which  branches 
from  the  common  iliacs  just  opposite  the  sacroiliac  symphy- 
sis, is  the  artery  which  supplies  the  viscera  and  muscles  of  the 
deep  parts  of  the  pelvis.  It  is  a  short,  thick  vessel,  varying 
in  lenj^th  from  one  to  one  and  one-half  inches,  and  in 
some  cases  two  inches,  dividing  into  an  anterior  and  a  poste- 
rior branch.  The  vessel  rests  upon  the  head  of  the  pyri- 
formis  muscle,  and  is  in  relation  in  front  with  the  ureter, 
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while  the  iliac  vein  will  be  found  just  posterior  or  back  of  the 

artery,  which  in  the  whole  of  its  course  rests  on  the  sacral 

plexus  of  nerves.     The  branches  given  off  from  the  internal 

iliac  are  eleven  in  number.     Those  from  the  anterior  branch 

are:         (  middle  hemorrhoidal,         ischiatic, 

the  -{  middle  vessicle,  internal  pudic, 

umbilical,  uterine,     )  .     ^,     r        ^ 

'  m  the  female. 


•ine,     )  . 
V  i: 

inal,    ) 


vaginal. 
Those  given  off  from  the  posterior  trunk  are: 

ilio-lumbar,  gluteal, 

obturator,  lateral  sacral. 

The  middle  hemorrhoidal  artery  supplies  the  rectum, 
base  of  the  bladder,  prostate  glands  and  vesiculae  seminales. 
It  finally  anastomoses  with  the  superior  and  external  hemor- 
rhoidal vessels. 

The  middle  vesical  artery  is  distributed  to  the  back  and 
lower  part  of  the  body  of  the  bladder,  the  prostate  gland  and 
the  vesicular  seminales,  and  the  tissues  in  the  vicinity  of  the 
neck  of  the  bladder.  Sometimes  this  artery  is  given  off  as  a 
branch  of  the  umbilical. 

The  umbilical  artery  is  the  commencement  of  the  fibrous 
cord  through  which  the  umbilical  artery  of  the  fcBtus  is  con- 
verted after  birth.  The  superior  vesical  artery  is  a  branch 
of  the  umbical  artery  in  the  adult;  it  supplies  the  upper  and 
anterior  walls  of  the  bladder. 

The  ischiatic  artery  and  the  internal  pudic  artery  are  the 
two  terminal  branches  of  the  internal  iliac  artery.  The  re- 
maining vessels  worthy  of  mention  are  those  which  supply 
the  uterus,  or  womb,  and  the  vaginal,  which  is  distributed  to 
the  vaginae. 

The  uterine  artery  is  one  of  the  most  tortuous  arteries  in 

the  body  of  the  female.  It  is  placed  between  the  folds  of  the 
broad  ligament,  then  enters  the  substance  of  the  womb,  sup- 
plying that  organ  with  blood.     The  vaginal  artery  is  distrib- 
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uted  to  the  mucous  tissues  of  the  vaginal  canal.  It  is  not  as 
large  as  the  uterine.  In  the  pregnant  state  the  uterine  artery 
increases  in  length  on  account  of  the  increase  in  size  of  the 
uterus;  at  the  same  time  the  calliber  of  the  vessel  is  slig'htly 
increased. 

The  External  Iliac  Artery. — This  artery  is  the  direct 
continuation  of  the  common  iliac.  It  passes  out  of  the  abdo- 
men along  the  inner  side  of  the  psoas  muscle,  until  it  reaches 
the  under  surface  of  the  center  of  Poupart's  ligament,  or 
femoral  arch,  where  it  becomes  the  femoral  artery.  The  ex- 
ternal iliac  vein  accompanies  the  artery  which  is  in  relation, 
in  front,  with  the  peritoneum  and  a  thin  layer  of  fascia;  this 
fascia  forms  a  partial  sheath  for  the  artery  and  vein.  The 
artery  gives  off  several  small  branches  and  two  large 
branches  — 

the  j  ^P^^'^s^^^^^' 

I  circumflex  ilii. 

The  epigastric  branch  takes  a  course  upwards  along  the 
under  surface  of  the  rectus  muscle,  a  few  small  branches 
being  distributed  to  the  substance  of  that  muscle,  after  which 
it  is  continued  on  up  to  the  under  surface  of  the  ensiform  car- 
tilage (end  of  breast-bone),  where  it  anastomoses  with  the 
branches  of  the  internal  mammary. 

The  circumflex  ilii  isj^^'iven  ofi"  just  opposite  the  epigastric, 
or  close  to  it,  on  the  external  side  of  the  external  iliac:  it 
takes  a  course  upwards  and  backwards  along  Poupart's  liga- 
ment, until  it  reaches  the  crest  of  the  ilium  (hip-bone),  where 
it  is  distributed,  by  means  of  numerous  branches,  to  the  in- 
ternal and  external  obliciue  and  transversalis  muscles. 

The  Femoral  Artery.-  The  femoral  artery  is,  probably, 
next  to  the  brachial  arter\'.  the  one  most  used  by  the  under- 
taking:;" profession.  Jt  is  lar<:,''er  than  the  brachial,  and  easy 
to  raise  and  inject.  Tht*  femoral  arterv  is  the  direct  continu- 
ation  of  the  external  iliac  artery,  which  artery  takes  a  direct 
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PLATE  16, 

A.  Aorta  at  its  point  of  bifurcation. 

B.  Anterior  superior  iliac  crest  (prominence  of  hip-bone). 

C.  Symphysis  pubis. 

D.  Poupart's  ligament;  immediately  above  are  seen  the  circum- 

flex ilii  and  epigastric  arteries,  with  the  vas  deferens 
and  spermatic  vessels. 

EE.     Right  and  left  iliac  muscles,  external  cutaneous  nerve. 

F.        Inferior  vena  cava. 

GG.     The  common  iliac  arteries  giving  off  the  internal  iliacs. 

HH.    Right  and  left  common  iliac  veins. 

1 1.  Right  and  left  external  iliac  arteries  crossed  by  the  circum- 
flex iliac  veins. 

KK.     Right  and  left  external  iliac  veins. 

L.        The  urinary  bladder  partially  covered  by  peritoneum. 

M.       Rectum. 

N.       Superior  profunda  branch  of  femoral  artery. 

O.        The  femoral  vein.    o.  Internal  saphenous  vein. 

P.        Anterior  crural  nerve. 

Q.        Sartorious  muscle  divided. 

S.        The  pectinaeus  muscle. 

T.        Adductor  longus  muscle. 

U.        Gracillus  muscle. 

V.  Tendinons  sheath  in  the  adductor  magnus  muscle,  through 
which  the  femoral  artery  and  vein  pass,  commonly 
called  Hunter's  canal. 

W.  The  femoral  artery.  This  vessel  is  covered  by  the  sartori- 
ous muscle  in  the  space  between  the  letter  and  Hunter's 
canal. 
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course  from  the  sacro-iliac  symphysis  to  the  middle  or  center 
of  Poupart*s  ligament.  Just  as  soon  as  it  passes  beneath 
Poupart's  ligament  it  becomes  the  femoral  artery.  It  takes 
a  course  from  the  center  of  the  ligament,  downwards  and  in- 
wards, to  Hunter's  canal,  where  it  pierces  the  muscular  part 
of  the  thigh,  and  becomes  the  popliteal  artery,  just  back  of 
the  knee  joint  in  the  popliteal  space. 

In  the  course  of  the  artery,  several  large  branches  are 
given  off.     These  branches  supply  the  upper  and  anterior 
part  of  the  thigh  with  blood.     The  branches  given  off  from 
the  artery,  from  above  downward,  are  as  follows: 
superficial  epigastric,  profunda, 

superficial  circumflex  iliac,  external  circumflex, 

superficial  external  pudic,  internal  circumflex, 

deep  external  pudic,  three  perforating, 

muscular,  anastomotica  magna. 

The  most  important  thing  concerning  these  arteries,  to 
the  embalmer,  is  the  collateral  circulation  or  anastomosis  of 
the  vessels.  By  a  knowledge  of  the  anastomosing  branches 
he  is  able  to  tell  just  how  the  fluid  reaches  the  lower  arteries 
and  vessels  of  the  leg,  when  the  injection  is  made  into  the 
femoral  artery  in  scarpas  triangle,  the  nozzle  turned  towards 
the  heart.  All  embalmers,  who  have  performed  injections 
into  the  arterial  system,  have  noticed  that,  after  a  successful 
arterial  injection,  the  fluid  would  leak  out  of  the  lower  di- 
vided end  of  the  vessel,  although  no  fluid  was  injected  that 
way;  this  is  caused  by  the  collateral  circulation,  or  the  inos- 
culation of  one  artery  with  the  branches  of  another. 

In  the  femoral  artery,  if  the  injection  is  performed  on  the 
common  femoral  just  beneath  Poupart's  ligament,  then  the 
anastomosis  will  take  place  through  the  branches  of  the 
gluteal  and  circumflex  iliac  arteries  above,  anastomosing  with 
the  external  circumflex  branch  of  the  profunda  below.  When 
the  artery  is  taken  up  in  its  superficial  course,  or  at  the  lower 
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tliinl  of  tlif  trian((lf;  in  the  thif^h,  then  the  anastomosis  takes 
liliirr  t  liniij((h  th«r  profunda  artery,  which  enlarges  and  sends 
ofT  lirarichrH  which  inosculate  with  the  superior  articular 
hraiii'hr.sof  thf  popliteal  artery  back  of  the  knee  joint.  Thus, 
Ihr  lirancJH'H  of  thr  profunda,  which  accompany  the  sciatic 
rirrvr,  and  thr  snpcrrior  articular  branches  of  the  popliteal, 
«ind  sonictirncs  tin*  branches  of  the  anterior  and  posterior 
tibial  arlrry,  form  the  i)rinci]>al  channels  of  collateral  circu- 
iiition  aftiT  tlir  frmoral  is  lij^atcd. 

Linear  Guide  for  Locating  The  Femoral  Artery. — 
III  nnirr  to  locale  tiic  femoral  arterj%  the  embalmer  should  be- 
coinr  fainiiii'ir  with  liio  surface  markinf^s;  these  are  formed  by 
first  drawinf^  a  line  from  crest  of  the  ilium  (prominence  of 
I  III*  hip  boni')  to  tiu»  spine  of  the  pubes,  or  the  front  part  of 
the  pi'Ivis  at  the  lower  central  part  of  the  abdominal  cavity; 
the  line  drawn  from  the  spine  of  the  pubes  to  the  crest  of  the 
ilinni  will  correspond  to  the  course  of  Poupart's  ligamect. 
The*  seeoml  line  should  intersect  the  tirst  line  at  the  center. 
and  should  be  drawn  from  the  center  of  Poupart's  ligamezt 
til  the  inner  side  of  the  knee  joint:  the  foot  should  be  trirr* 
ontw.ird.  The  line  drawn  from  the  center  of  Poupart's  Im 
iwvuX  \o  the  inner  condyle  of  the  knee  joint  will  correspocd  to 
the  course  taken  by  the  artery.  If  the  incision  Ls  nxjLiie  oo 
this  \\nc  in  the  upper  third  of  the  thigfh,  the  operator  •v.ll 
ha\t*  lillle  irv>ul^le  in  locatinj^  the  vessel. 

Anatomical  Quide.— The  anatomical  piide  for  ^e  ^ 
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Poupart's  ligament.  The  femoral  vessels  and  nerves  describes 

a  course  right  through  the  center  of  the  triangle,  the  base  of 

ich  is  formed  by  Poupart's  ligament.     The  Hoor  of  the  tri- 

Laogle   is  formed   by  the   adductor   longus,  adductor  brevis, 

Llliacus,  psoas  and  pectineus  muscles:   the  course  of  the   fetn- 

Oral  artery  then   being  over  these  muscles  and  tiirougli  the 

Koter  from  base  to  apex. 

^Method  of  Raising  and  Injecting  the  Femoral  Artery. 
The  operator,  in  order  to  raise  and  inject  the  femoral  ar- 
Itery.  should  begin  his  inci.sion  at  a  point  corresponding  to  the 


I  middle  third  of  the  artery,  or  at  the  lower  border  of  scarpas 
triangle.  At  this  place  the  artery  is  very  superficial,  and  at 
the  same  time  you  are  below  the  profunda  branches  which 
[  play  so  important  a  part  in  the  collateral  circulation;  thus  it 
lis  the  best  place  for  injecting  it.  The  first  incision  should  be 
■  deep  enough  to  divide  the  skin  and  the  fatty  tissues  beneath; 
I  this  will  bring  you  down  upon  the  superficial  fascia,  which  is 
I  very  close  to  the  sheath  of  the  vessel.  The  next  incision 
I  should  be  made  with  care  and  in  the  long  axis  of  the  vessel, 
I  carefully  dissecting  away  the  superficial  fascia  and  the  deep 


n^iia.    'Mii'I    '  Itx-   xlivMih   viMK.rtiMij;:    th^f  vestikf Is  is  exposed. 

\ium  \»m«   'ui\i'  ,i'x.xvviru  viw.iy  :!tc  tisfi>ues  trom  the  sheath. 

\«'u  vi»**i'\i    ''.iv'      ♦v*   M:«viU' »M   :'k*  ^"A.^'el  or  other  i-strv:- 

*\f'«i'*  ^     ■**    \  ■\.  V     '\*:i\  \>}x:  "Ti'i'.ts  .i*!u  ■!e~'"^s.     Hj.~".-^  s<rr- 

■    »  .  »     ^.  ■ .  ■'       \ .'.      ^    '         "'^       1 

\  \  ■  -^   •      ■  ■      •  .    ■  t:    ^ ' 
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PLATE  17. 

A.  Muscular  part  of  external  oblique,  (a)  its  aponeurosis. 

B.  The  umbilicus  (navel). 

C.  Anterior  superior  iliac  spine  (prominence  of  hip-bone). 

D.  The  spine  of  the  pubis. 

E.  The  cremasteric  fascia. 

F.  Muscular  part  of  internal  oblique. 

G.  The  linea  alba  (median  line). 
H.  Iliac  portion  of  fascia  lata. 

I.  Femoral  vein  receiving  internal  or  long  saphenous  branch. 

K.  The  femoral  artery. 

L.  Anterior  crural  nerve. 

M.  Sartorious  muscle. 

N.  Sheath  of  femoral  vessels. 

O.  Internal  saphenous  vein. 

P.  Pubic  part  of  fascia  lata. 
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being  in  the  middle  tbird  of  its  course,  this  mistake  would 
not  occur,  unless  the  etnbalmer  continues  his  incision  deep 
into  the  muscular  parts  of  the  thigh.  However,  it  would 
make  little  difference  whether  you  injected  the  main  trunk  oi 
the  deep  femoral,  since  there  is  but  very  little  difference  in 
their  size. 

Belations  of  the  Artery  to  Surrounding  Tissues.— The 
superficial  femoral  artery  has  covering  it,  in  front:  the  skin, 
fascia,  internal  cutaneous  and  internal  saphenous  nerve;  it  ig 
also  partly  overlappled  by  the  inner  border  of  the  sartorious 
muscle.  Behind,  it  is  in  relation  with:  the  femoral  vein,  the 
profunda  artery  and  vein,  and  the  muscles  known  as  the  ad 
ductor  longus  and  adductor  magnus;  also  the  pectineus  muS' 
cle.  To  the  outer  side  of  the  artery  we  have:  the  vastus 
intemus  muscle,  the  femoral  vein  lying  a  little  posterior, 
along  with  the  saphenous  nerve.  On  the  inner  side  we  have 
the  adductor  magnus,  the  adductor  longus,  and  the  sartor 
ious.  It  will  be  seen  that  these  relations  correspond  to  the 
superficial  femoral  in  the  lower  part  of  its  course,  but,  as  the 
artery  approaches  Poupart's  ligament,  the  vein  will  be  found 
on  the  inner  side,  and  the  nerves  to  the  outer  side. 

Popliteal  Artery. 

The  popliteal  artery  is  the  direct  continuation  of  the 
femoral.  It  begins  at  the  opening  in  the  adductor  magnus 
muscle,  and  continues  directly  through  the  center  of  the  pop 
liteal  space  to  the  lower  border  of  the  popliteus  muscle, where 
it  divides  into  the  anterior  and  posterior  tibial  arteries.  This 
artery  is  seldom  used  by  the  embalmer,  as  it  is  situated  just 
back  of  the  knee  joint  and  is  i)laced  in  such  a  position  as  tc 
render  the  taking  up  of  it  a  very  hard  task,  as  the  subject 
would  have  to  be  turned,  more  or  less,  to  the  side.  It  has 
many  branches,  which  are  principally  distributed  to  the  tis- 
sues around  and  entering  into  the  formation  of  the  joint. 


PLATE  18. 

FIG.  I. 

A.  Tendon  of  the  gracilis  muscle. 

BB.  Fascia  lata. 

CC.  Tendon  of  semi-membraoosis  muscle. 

D.  Tendon  of  the  seml-tendinosis  muscle. 

EE.  The  two  heads  of  the  gastrocnemius  muscle. 

F.  Popliteal  artery. 

G.  Popliteal  vein. 

H.       Middle  branch  of  sciatic  nerve. 

I.         Peroneal  (outer)  branch  of  sciatic  nerve. 

K.        Posterior  tibial  nerve. 

L.        External  or  short  saphenous  vein. 

MM.    Fascia  covering  the  gastrocnemius  muscle. 

N.        Posterior  saphenous  nerve,  showing  its  relation  to  the  vein. 

O.  Posterior  tibial  artery,  after  emerging  from  beneath  the 
soleus  muscle,  showing  relation  to  the  vein,  and  the 
location  where  it  may  be  taken  up  and  injected. 

P.        Soleus  muscle  joining  the  tendo-achilles. 

Q.        Tendon  of  the  flexor  longus  communis  digitorum  muscle. 

R.        Tendon  of  the  flexor  longus  poUicis  muscle. 

S.        Tendon  of  peroneus  longus  muscle. 

T.        Peroneus  brevls  muscle. 

UU.  Internal  annular  ligament  binding  down  the  tendons,  arte- 
ries, veins  and  nerves. 

VV.     Tendo-achilles  (largest  tendon  in  the  body). 

W.       Tendon  of  tibialis  posticus  muscle. 

X.        Venae  comites  of  the  posterior  tibial  artery. 

FIG.  2. 

A,  C,  D,  E,  F,  G,  H  and  I  indicate  the  same  parts  as  in  Fig.  1. 

B.  Inner  condyle  of  the  femur. 

K. .      The  plantaris  muscle  lying  upon  the  popliteal  artery. 

L.        Popliteus  muscle. 

MMM.    Tibia. 

NN.    Fibula. 

OO.     Posterior  tibial  artery. 

P.        Peroneal  artery. 

X.       The  astragalus. 

Q,  R,  S,  T,  U,  V  and  Wiindicate  the  same  parts  as  in  Fig.  1. 
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ior  part  of  the  leg,  piercing  the  large  oval  aperture  above 
the  interosseous  membrane.  It  is  continued  on  down  on  the 
anterior  surface  of  the  interosseous  membrane  and  finally,  at 
its  lower  part,  lies  on  the  bone.  It  crosses  the  anterior  liga- 
ment of  the  ankle  to  the  bend  of  the  joint,  where  it  becomes 
the  dorsalis  pedis  artery;  this  artery  is  continued  on  down 
between  the  great  toe  and  the  next  one  to  it,  being  superficial 
in  this  part  of  the  course.  I  have  taken  up  this  artery,  which 
is  quite  small,  and  injected  it  successfully.  On  account  of 
its  depth  in  the  upper  part  of  its  course,  and  on  account  of 
its  small  size  in  the  superficial  part  of  its  course,  it  is  seldom 
used  for  injecting  the  body. 


The  Posterior  Tibial  Artery. 
The  posterior  tibial  artery  is  much  larger  than  the  ante- 
rior, and  may  be  used  in  embalming  —  especially  in  the 
case  of  ladies,  where  it  would  not  be  advisable  to  take  up 
the  brachial,  femoral  or  carotid  arteries.  It  begins  at  the 
lower  border  of  the  popliteus  muscle,  just  back  of  and  a  little 
below  the  center  of  the  knee  joint.    It  takes  a  course  obliquely 
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downward  along  the  tibial  side  of  the  leg  to  the  groove  be- 
tween the  inner  ankle  and  the  heel,  where  it  divides  into  the 
internal  and  external  plantar  arteries.  The  best  place  to 
raise  the  artery  for  the  purpose  of  injecting  would  be  at  its 
moKt  superficial  part,  which  is  its  lower  third.  At  this  point 
the  artery  is  only  covered  by  the  integument  and  the  fascia 
benoath.     The  branches  given  off  by  the  posterior  tibial  are: 

{peroneal,  internal  calcanean. 

nutrient,  communicating, 

muscular.  At  its  bifurcation 

it  divides  into  the  internal  and  external  plantar. 

The  Internal  Plantar  Artery,  much  smaller  than  the 
oxternaK  is  distributed  along  the  inner  part  and  sole  of  the 
foot,  extending  as  far  forward  as  the  great  toe,  where  it  com- 
municates with  one  of  the  digital  branches.  The  external 
plantar,  the  larger  of  the  two  plantar  arteries,  takes  a  course 
obliquely  across  the  sole  of  the  foot  to  the  base  of  the  fifth 
metatarsal  bone,  where  it  becomes  cur\*ed  upon  itself  and 
passes  over  towards  the  under  surface  of  the  great  toe.  In 
this  part  of  its  course,  from  the  base  of  the  fifth  metatarsal 
bone  to  the  under  surface  of  the  great  toe,  it  gives  off  several 
branches  which  supply  the  tissues  in  this  vicinity  of  the  foot, 
but  Just  between  the  tirst  and  second  metatarsal  bones  the 
artery  anastomoses  with  the  communicating  branch  of  the 
dorsa'.is  pevi'.s  ;\r:ery.  completin;:  the  plantar  arch. 

Method    of    Locating,    Raising    and     Injecting    the 

Posterior   Tibial   Artery. 

SV.v^v.M  ::-.c  i:r."\r.:v.t-  .lecivie  u;^o::  :r.;ec::ng  the  posterior 
:>..=..  .,::;— y.V:  •>....,:  bt  c'-'^'.cvl  .n  ::>  Ovation  by  certain 
•I " .; :  s"  v.  v' ,-.    .\  r. ,:     .  v  t :-.  r  ^ . . .  A  t  < .  '."  r. :  c '::  "sr  *.  *  v  r  a ble  h im  to  take 


^      «*.«^.*  «.       ■.^■•k*      ».«*^^ 


Lir.ear  Guide.-    ~Vi   v-.v.l-.i.-.v.;:-     r.   .-.irr  lo  \vate  this 
:.    ,      >..:...■.    :v..-<v.^    >::;.:. .i  .::-.■. 'V  .-.   ..-efronia  point 


PLATE  19. 

FIG.   I. 

A.  Tibialis  aoticus  muscle. 

BB.  Internal  or  long  saphenous  vein. 

CC.  Tendon  of  tibialis  posticus  muscle. 

D.  Tibia  and  prominence  of  inner  malleolus  (ankle). 

EE.  Tendon  of  flexor  longus  digitorum  muscle. 

F.  The  gastrocnemius  muscle. 

G.  The  soleus  muscle. 

H.       The  tendon  of  plantaris  muscle;  the  tendons  of  F,  G,  H  form 

the  tendo  achilles. 
1. 1.     The  venai  comites  of  posterior  tibial  artery. 
KK.     The  posterior  tibial  artery. 
LL.     The  posterior  tibial  nerve. 

FIG.   2. 

A.  Tibialis  anticus  muscle. 

B.  Extensor  longus  digitorium  muscle:  bbbb,  its  tendons. 
CC.      The  extensor  longus  poUicis  muscle. 

D.  The  tibia. 

E.  The  fibula. 

FF.  Tendon  of  pereoneus  longus  muscle;  peroneus  tertius. 

HH.  Fascia. 

K.  Extensor  brevis  digitorum  muscle;  kk.  its  tendons. 

LL,  Anterior  tibial  artery. 
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corresponding  to  an  inch  below  the  center  of  the  popliteal 
space,  to  the  center  of  the  hollow  groove  formed  on  the  inner 
side  of  the  ankle  by  the  prominence  of  the  tibia  and  the  con- 
vexity of  the  heel. 

The  Anatomical  Guide. — This  is  formed  by  the  tendo 
achilles,  and  the  flexor  longus  digitorum  muscle.  The  vessel 
will  be  found  along  the  outer  margin  of  the  flexor  longus  digi- 
torum  muscle.  The  incision  should  be  made  along  the  inner 
border  of  the  tendo  achilles,  carefully  dividing  the  skin,  in- 
tegument and  fascia,  until  the  vessel  is  exposed.  This  artery 
has  accompanying  it  the  two  venae  comites  and  the  nerve, 
which  is  a  little  external  to  it. 

I  prefer  making  a  circular  incision,  beginning  about  an 
inch  above  the  inner  ankle,  and  then  curving  the  incision  to 
the  groove  between  the  inner  ankle  and  the  convexity  of  the 
heel.  This  will  be  directly  over  the  course  of  the  vessel. 
After  the  sheath  of  fascia  has  been  dissected  aside,  the 
handle  of  the  scalpel  should  be  passed  beneath  the  vessel  and 
the  artery  raised  into  the  wound.  Make  an  incision  in  the  long 
axis  of  the  vessel  and  insert  the  arterial  nozzle,  which  should 
then  be  held  in  position  by  a  strong  ligature.  As  soon  as  the 
arterial  nozzle  has  been  securely  placed  in  position,  the  in- 
jection may  begin,  continuing  it  until  the  body  is  thoroughly 
saturated  with  the  preservative. 

Method  of  Telling  When  the  Body  Has  Received  a 
Thorough  Injection  of  the  Preservative  Solution. 

This  may  be  told  in  several  ways,  one  of  which  is  to 
notice  the  veins  and  see  whether  they  are  becoming  promi- 
nent on  the  surface,  which  is  an  indication  that  the  fluid  is 
bemg poured  into  them  through  the  capillaries  and  that  the 
circulation  is  complete.  Another  way  is  to  make  an  incision 
alcmgthe  under  surface  of  the  great  toe  and  see  if  any  fluid 

"*^    If  fluid  escapes,  it  is  an  indication  that  the  body 
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has  been  saturated  with  the  preservative.  These  two  signs 
are  the  most  certain,  and  when  either  one  is  present  it  is  a 
sure  indication  that  the  injection  of  the  fluid  has  been  com- 
plete. If  the  circulation  is  complete,  then  withdraw  the 
injecting*  apparatus  and  proceed  to  close  the  wound  in  the 
same  manner  as  given  for  suturing  up  the  incision  over  the 
brachial  or  femoral  arteries,  for  which  see  pages  171, 172. 

This  will  conclude  the  anatomy  of  the  arteries,  so  far  as 
is  necessary  for  the  embalmer,  but  before  taking  up  the  veins 
of  the  system  it  would  be  well  to  call  your  attention  to  the 
large  number  of  branches  given  ofE  by  certain  arteries,  like 
the  internal  iliac  and  the  internal  maxillary  branch  of  the 
external  carotid.  On  account  of  these  branches  of  the  arte- 
ries and  the  anastomosis,  or  communication  between  one 
arterial  branch  and  another,  the  whole  body  receives  a  com- 
plete blood  supply.  These  branches  divide  and  subdivide 
until  they  are  of  microscopic  size,  when  they  are  termed 
capillaries.  These  are  the  smallest  arterial  vessels  and  are 
so  evenly  distributed  over  the  body  and  the  tissues  thereof 
that  it  is  next  to  impossible  to  stick  a  pin  into  the  body  with- 
out rupturinj^  some  of  them.  The  capillaries  are  smaller  than 
the  blood  corpuscles  themselves,  being  a  little  less  than  one- 
thirty-tive  hundredth  of  an  inch  in  diameter.  In  life  the 
blood  corpuscles  are  capable  of  making  themselves  smaller, 
so  as  to  pass  through  the  capillaries  into  the  veins,  but  after 
death  the  blood  generally  becomes  fluid  and  the  corpuscles 
soon  become  granular  and  take  on  putrefactive  changes  which 
allow  all  of  the  blood  in  the  arteries  to  pass  through  the 
capillaries  and  into  the  veins. 


PLATE  20, 

FIQ.  I. 

A.  The  calcaneum. 

B.  The  plantar  fascia,  and  flexor  brevis  digitorum  muscle. 

C.  The  abductor  minimi  digiti  muscle. 

D.  The  abductor  pollicis  muscle. 

E.  The  flexor  accessorious  muscle. 

F.  The  tendons  of  the  flexor  longus  digitorum  muscle. 
6.  Tendons  of  the  flexor  pollicis  longus  muscle. 

H.  The  flexor  pollicis  brevis  muscle. 

K.  The  external  plantar  nerve. 

L  The  external  plantar  artery. 

M.  The  internal  plantar  nerve  and  artery. 

FIQ.   2. 

A.  The  heel  covered  by  integument. 

B.  The  plantar  fascia  and  flexor  brevis  digitorum  muscle,  cut. 

C.  The  abductor  minimi  digiti  muscle. 

D.  The  abductor  pollicis  muscle. 

£.  The  flexor  accessorious  muscle,  cut. 

F.  Tendons  of  the  flexor  longus  digitorum  muscle. 

G.  The  tendon  of  the  flexor  pollicis. 

H.  The  head  of  the  first  metatarsal  bone. 

I.  Tendon  of  tibialis  posticus. 

K.  External  plantar  nerve. 

LL.  The  arch  of  the  external  plantar  artery. 

MMMM.    Interosseous  muscles. 

N.  The  external  plantar  nerve  and  artery,  divided. 
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veins,  while  those  that  accompany  the  ateries  and  course 
through  the  muscular  tissue  of  the  body  are  known  as  **deep 
veins.*'  The  veins  on  the  inner  surface  of  the  skull,  spinal 
column  and  other  parts,  or  which  have  their  channels  exca- 
vated in  the  structure  of  the  bone  or  organ,  are  called  sinuses. 

The  Superficial  Veins  return  the  blood  from  the  super- 
ficial parts  of  the  body,  being  found  coursing  between  the 
layers  of  the  superficial  fascia  and  the  cellular  tissue  beneath 
the  skin.  They  follow  this  course  until  they  arrive  at  some 
convenient  part  of  the  structure,  when  they  pierce  the  deep 
fascia  and  terminate  by  emptying  their  contents  into  the 
deep  veins.  The  superficial  veins  are  never  employed  in  the 
removal  of  blood  from  the  dead  body,  the  deeper  veins  hav- 
ing the  preference  on  account  of  their  location  alongside  the 
deep  artery,  and  also  on  account  of  their  larger  size. 

The  Deep  Veins  are  placed  in  the  deep  tissues  of  the 
body  and  in  man}'  instances  will  be  found  accompanying 
the  arteries.  Thus,  the  tibial,  femoral,  radial  and  ulnar 
arteries  have  the  veins  enclosed  in  the  same  sheath  with  the 
artery,  but  in  the  neck  the  carotid  is  only  accompanied  by  a 
single  vein  —  the  internal  jugular — as  is  also  the  subclavian 
and  axillary  arteries,  which  have  but  a  single  vein  in  relation 
to  them.  In  those  cases  where  the  veins  accompany  the  ar- 
teries, as  the  brachial,  radial,  tibial,  etc.,  they  are  termed 
vena*  comites  ^accompanying  veins),  and  usually  have  a  very 
free  communication  between  them  bv  means  of  small  trans- 
verse  branches  which  extend  from  one  vein  to  the  other.  It 
is  said  that  the  veins  not  only  have  a  larger  average  diameter 
than  the  arteries,  but  the  anastomosis  is  much  freer  than  that 
existinsr  between  the  branches  of  the  arteries. 

The  Sinuses  ditTer  from  the  veins  in  the  muscular  stnic- 
luro  o!  iho  body,  in  as  much  as  they  are  placed  within  the 
suiwt.irtco  of  the  orsran  throujrh  which  they  course,  having 
ili't'P  crvH^vos  to  protect  them  in  the  cavity  of  the  skull,  while 
ir.  the  tissue  of  the  uterus  they  have  s{^cial  openings  in  the 


VEINS   OF   THE  HUMAN   BODY.  181 

muscular  tissue  of  that  organ.  The  spinal  veins  communicate 
or  anastomose  very  freely  with  each  other.  They  are  also 
very  numerous,  forming*  what  is  known  as  plexuses  (a  large 
collection  of  veins  in  one  particular  part  of  the  body). 

The  veins,  like  the  arteries,  have  three  coats,  and,  if  we 
consider  the  submucous  coat  as  a  complete  coat,  they  may  be 
said  to  have  four  (see  Anatomical  Elements — **  Veins"  page 
56).  This  is  different  in  the  sinuses,  which  only  have  a  single 
coat — the  serous  coat — which  corresponds  to  that  of  the 
veins  in  the  muscular  tissues.  In  the  cavity  of  the  skull,  the 
dura  mater  forms  the  outside  covering  of  the  sinuses.  The 
veins  are  found  to  contain  less  elastic  tissue  than  the  arteries, 
but  they  differ  from  the  arteries  in  as  much  as  they  contain 
valves.  It  will  be  remembered  that  the  only  arteries  which 
contain  valves  are  the  pulmonary  and  the  aorta,  while  all  the 
veins  of  the  extremities,  and  especially  the  deep  veins,  are 
well  supplied.  These  valves  are  formed  of  fibrous  membrane 
strengthened  by  a  double  layer  of  epithelium.  They,  for  the 
most  part,  consist  of  two  segments  or  flaps,  the  concavity  of 
which  faces  the  cardiac  end  of  the  vessel;  thus,  while  blood 
will  flow  freely  through  them  towards  the  heart  it  is  pre- 
vented from  regurgitating  by  the  action  of  the  valves,  the 
pressure  of  the  blood  backward  being  sufficient  to  close  the 
valves.  Some  of  these  valves  consist  of  three  flaps,  while 
others  consist  of  a  single  flap  arranged  in  a  spiral  direction 
and  which  only  acts  as  an  impediment  to  the  backward  flow 
of  the  blood.  The  cup  shaped  or  semi-lunar  valves  can  be 
seen  by  pressing  on  some  of  the  superficial  veins  of  the  fore- 
arm, when  they  become  prominent  and  form  a  knotted  ap- 
pearance  along  its  course. 

Veins  of  the   Head  and   Neck. 

The  most  important  veins  of  the  head  that  the  embalmer 
is  required  to  be  familiar  with  are  the  jugulars.     But,  before 
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taking  up  such  important  veins  as  the  jugulars,  I  will  describe 
the  veins  that  enter  into  their  formation.  This  will  include 
the  veins  of  the  exterior  of  the  skull,  and,  second,  the  veins 
of  the  interior  of  the  cranium.  The  veins  returning  the  blood 
from  the  external  tissues  of  the  skull  are:  the  facial,  internal 
maxillary,  frontal,  supra-orbital,  and  angular  from  the  front 
of  the  face,  while  the  temporal,  tempero-maxillary,  posterior 
auricular,  and  occipital  return  the  blood  from  the  sides  and 
posterior  part  of  the  face. 

The  Facial  Vein  is  the  continuation  of  the  frontal, 
which  begins  on  the  anterior  part  of  the  skull  in  a  venous 
plexus  formed  by  communicating  branches  from  the  temporal. 
It  takes  a  course  down  the  middle  of  the  forehead  to  the  root 
of  the  nose.  It  pases  down  along  the  side  of  the  nose  under 
the  name  of  angular  vein,  but  as  soon  as  it  passes  beneath 
the  zygomatic  muscles  of  the  face  it  becomes  the  facial  vein. 
Prom  the  point  where  it  passes  beneath  the  muscles  it  takes 
a  course  similar  to  that  of  the  facial  artery,  crossing  the 
body  of  the  maxillary  bone  in  the  same  groove  that  the  artery 
occupies.  It  then  passes  beneath  the  lower  jaw  toenterthe  sub- 
maxillary glands,  and  after  x)enetrating  them,  from  which  it 
receives  some  branches,  it  passes  on  downward  until  it  emp- 
ties into  the  internal  jugular  vein.  Thus  it  will  be  seen  that 
one  of  the  most  prominent  veins  of  the  face  is  drained  by  the 
internal  jugular,  while  the  external  jugular  receives  the  veins 
from  the  sides  and  i)osterior  parts  of  the  face. 

The  Internal  Maxillary  Vein  arises,  by  a  number  of 
branches,  from  I  he  ])terygoid  and  zygomatic  fossae;  these 
branches  are  very  numerous  and  communicate  so  freely  as  to 
form  a  ])lexus.  It  ])asses  behind  the  neck  of  the  lower  jaw, 
wlu-re  it  Joins  the  tem])oral  vein  and  becomes  the  tempero- 
maxillary  vein. 

The  Supra-Orbital  Vein  begins  on  the  frontal  portion 
of  the  occipito  frontalis  muscle.     Its  course  is  downward  and 
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towards  the  inner  angle  of  the  orbit,  where  it  communicates 
with  the  frontal  vein  and  forms  the  angular.  In  its  course 
over  the  muscle  it  receives  numerous  branches  from  the  veins 
of  the  forehead,  and  communicates  by  a  small  branch  with 
the  anterior  temporal. 

The  Angular  Veins  are  formed  by  the  frontal  and  the 
supra-orbital  near  the  inner  angle  of  the  orbit.  They  receive 
the  small  branches  from  the  alae  of  the  nose,  and  from  the 
upper  eyelid.  This  vein  has  a  very  free  anastomosis  with  the 
ophthalmic  vein  and  with  the  foramen  caicum,  by  means  of 
this  vein. 

The  Temporal  Vein  begins  on  the  vertex  and  side  of 
the  skull  by  a  large  number  of  branches  which  communicate 
with  the  frontal  and  supra-orbital  in  front  and  with  the  pos 
terior  auricular  and  occipital  behind;  from  these  branches  it 
is  re-inforced  by  a  branch  of  large  size  which  drains  the  blood 
from  the  temporal  muscle  and  the  tissue  in  the  immediate 
vicinity  of  the  temporal  fossae.  These  veins  unite  to  form 
the  main  trunk  of  the  temporal  vein  just  above  the  zygoma. 
Prom  this  origin  the  vein  takes  a  course  downward  through 
the  substance  of  the  parotid  gland,  lies  just  between  the  ex- 
ternal auditory  canal  (opening  of  the  ear)  and  the  condyle  of 
the  lower  jaw.  It  unites  with  the  internal  maxillary  vein 
and  forms  the  tempero-maxillar}''  vein. 

Tempero-Maxillary  Vein  (formation  of  the  external 
juglar).  The  tempero-maxilary  vein  is  formed  by  the  tempo- 
ral and  the  internal  maxillary  veins.  It  passes  through  the 
substance  of  the  parotid  gland  in  front  of  the  ear,  continues 
downward  to  its  lower  border,  when  it  becomes  the  external 
jugular  vein.  It  receives  several  branches  from  small  veins 
of  the  face  and  sides  of  the  skull.  The  transverse  facial,  the 
anterior  auricular,  the  masseteric  and  parotid  veins  all  empty 
into  the  tempero-maxillary. 

The  Posterior  Auricular  Vein  commences  just  above 
and  behind  the  ear  on  the  sides  of  the  skull  in  the  form  of  a 
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pli^Kim  whii'h  roinniiinicateH  with  the  temporal  and  occipital 
vuiiiM.  lUroiirMi^  in  downwards  alonfjf  the  back  part  of  the 
t^Mi'i  whiirti  it  JoluM  the  tempero-maxillary  vein,  forming  with 
IhlH  vmIu  tht'  t^xtt^nuil  Jugular.  In  the  course  of  the  vessel 
iiliiiiy  (ho  hacU  part  of  the  ear  it  receives  several  small 
hniiu'lu^H  fnnu  tlu*  lohe  of  the  ear.  The  stylo-mastoid  vein 
Dlilf^rH  il  \Wi\v  \\h  trrmluatlon. 

Tha  Ooolpltal  V0iu  ho||rlns  at  the  posterior  part  of  the 
tk\i\\\\  \\\  i\  pIrwiM  t\»rmed  much  the  same  as  the  remaining 
pli^w^hOM  on  tht*  Hides  and  anterior  part  of  the  face.  It  gen- 
iM«Ul\  lollinvH  the  conrse  of  the  occipital  artery,  and  in 
\'<\>»e*  \*ontinne?4  as  twv^  veins  which*  after  receiving  the 
\\\\\\  v\Mn,  emptier  into  the  internal  jugular  vein,  and  in 
iujil.uue?*  inu*  the  external  jugular.  This  vein  is  sitra^ted 
N\M\  \U^\^pl\  in  the  muscles  of  the  back  part  of  the  skull  zad 
upps  \  Uuk  pstn  ot  the  neck,  aiid  as  it  communicates  wtti  ^he 
lUA^tv^ul  Ns'in  u  hsis,  v^r  tv^rms.  a  verv  tmiM>rtaat  anascomoHS 
Nsah  vho  iv.^oivaI  siv.us  oil  the  itssUie  of  tbe  sk:ill      T!tisi 


u^iun^^'.^  N^v  xV,miiv..iv.va:iov,  cji:i  be  verv  clearlv  d^axiocistrared 

5ixv\\^.:^^  or  Wins  en  the  Interior  «  titK  SkTrH 
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bral  veins,  the  deep  cerebral,  the  cerebellar  veins,  and  the 
venae  corporis  striati  and  choroid  vein.  The  superficial  cere- 
bral veins  ramify  on  the  surface  of  the  brain,  and  they  return 
the  blood  from  the  surface  of  the  brain  to  the  sinuses;  the 
superior  cerebral  veins  return  the  blood  from  the  convolutions 
of  the  superior  surface  of  each  hemisphere  and  communicate 
directly  with  the  superior  longitudinal  sinus,  while  the 
median  cerebral  veins  return  the  blood  from  the  middle  sur- 
face of  the  hemisphere  and  empty  into  the  superior  cerebral 
veins,  or  directly  into  the  inferior  longitudinal  sinus.  The 
inferior  cerebral  veins,  as  their  name  implies,  return  the 
blood  from  the  outer  and  inferior  surface  of  the  cerebral  hem- 
isphere; some  of  the  branches  forming  the  vein  return  the 
blood  frqm  the  anterior  lobes  of  the  brain.  They  terminate 
in  the  cavernous  sinus.  Other  large  veins  —  such  as  the  mid- 
dle cerebral,  the  great  anastomotic  vein  of  Trolard  —  termi- 
nate in  the  cavernous  sinus,  while  four  or  five  smaller  veins 
from  the  base  of  the  brain  empty  into  the  superior  petrosal 
and  lateral  sinuses.  The  deep  cerebral  or  ventricular  veins 
are  formed  by  the  venae  corporis  striatus  and  the  choroid 
vein.  They  are  usually  two  in  number,  but  before  their  term- 
ination in  the  straight  sinus  they  unite  to  form  a  single  vein. 
The  remaining  veins  of  the  brain  are  the  cerebellar  veins, 
which  begin  on  the  under  surface  of  the  cerebellum  and  then 
branch  out  to  form  three  separate  veins  which  empty  into  the 
straight  sinus,  the  inferior  branch  terminating  in  the  lateral 
sinus,  while  the  lateral  branch  returns  the  blood  directly 
into  the  superior  petrosal  sinus. 

Besides  the  sinuses  of  the  brain,  we  have  those  of  the 
dura  mater  proper, which  are:  the  superior  longitudinal,  in- 
ferior longitudinal,  straight  sinus,  lateral  sinus,  and  occipital 
sinus. 

The  Superior  Longitudinal  Sinus  begins  in  the  foramen 
caecum,  which   corresponds  to  the  root  of  the  nose   in    the 
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frontal  bone,  and  extends  directly  backward  along  the  TwrtJisin 
line  of  the  skulL  ending'  in  a  deep  ^s^cfxir^  is  the  oircipiral 
boi^e.  known  a^  the  torcular  herDpdili.  Ar  the  beginning'  ± 
receives  several  small  branches  frcm  tae  ^Asal  fosBs.  tiien 
gradually  increa;«es  izL  atae  -zril  its  remnarfoo-     For  t 


most  part  of  its  course  it  is  trta:i;r^"a^  'jz.  sOiXre  a^d  receL"r*s 
the  opening's  of  t':ie  s-pe-icr  cerecrxl  t*-_2s^  tze  veins  trzm 
the  diploe  and  z-ner:*!*  s-niile^r  '■TiTrTes  znai  riie  i.:iri 
mater,  the  exter^iai  c.-t-.iz    :'  tie  'n  i. 


_ ,  _      I  _  ^, 


The  Inferior  T^T.grssi^^.ft"  Srr-Bf  r^e-x*::^  zt  tbe  arteriir 
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sinus. 

The  Strmi^t  S^jl-s^  r^ri;^  t  i^l:  7.1.—  c  tb*  brz.ii: 
commonij  iri.ov-i  jl*  :i^  1:1:1  -c  -r  1:.^  rL.i:  re-rii- .  vitt  the 
tentoriiim  c^r^^^,.  I:  li-r-^  l  ::ii-'i.^  ::--rni  il>  :ir.cir:  do-wn- 
ward  an^  r>a.:^vi.:^'.  :-.Tri.—:  -_:t*  :-.-rL.i>-  r-r^.j-r^.  jrnnction 
of  th<?  Jatf-ra-  *:■'-  '^ir  ri^-.  :.i..  ?-.i  L^-f  v  :i  v  r.rr  :t  is  con- 
nected by  'a  co:^  3:LL-:it  ::     'i-i.  ;.      7:-   >r^L  rr:  sinus  re- 
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PLATE  22. 

A.  Subclavian  artery. 

B.  Sterno-mastoid  muBcle. 

C.  Common  carotid  artery  near  its  bifurcation  into  internal 

and  external  carotid  arteries. 

D.  External  carotid  artery  giving  oflf  the  lingual,  facial,  tem- 

poral and  occipital  branches. 

E.  Internal  carotid  artery. 

F.  Tempero  maxillary  branch  of  external  carotid  artery. 
O  Temporal  artery  and  vein. 

H.  External  jugular  vein. 

1.  Brachial  plexus  of  nerves;  their  relation  to  A — subclavian 

artery. 

K  Posterior  head  of  omo-hyoid  muscle. 

Li.  Transversalis  coli  artery. 

M.  Posterior  scapular  artery. 

N.  Scalenus  anticus  muscle. 

0.  Lymphatic  glands. 

P.  Superficial  branches  of  cervical  plexus  of  nerves. 

R.  Occipital  artery  and  nerves. 

S.  Portia  dura  (motor  branch  of  seventh  pair  of  nerves). 

T.  Stenson's  duct. 

U.  Facial  vein. 

V.  Facial  artery. 

W.  Submaxillary  gland. 

X.  Digastric  muscle. 

Y.  Lymphatic  body. 

Z.  Hyoid  bone. 

1.  Thyroid  cartilage. 

2.  Superior  thyroid  artery. 

3.  Anterior  jugfular  vein. 

4  Anterior  head  of  omo-hyoid  muscle. 

5.  Sterno-hyoid  muscle. 

6.  Breast-bone  (sternum) 

7.  Clavicle  (collar-bone). 

8.  Trapezius  muscle. 

9.  Splenius  capitus  and  coli  muscle. 

10.  Occipital  origin  of  occipito-frontalis  muscle. 

11.  Temporal  muscle. 

12.  Frontal  insertion  occipito-frontalis  muscle. 

13.  Orbicularis  pal bebrarum  muscle. 

14.  Zygomaticus  major  muscle. 

15.  Buccinator  muscle. 

16*  Depressor  angfuli  oris  muscle. 
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the  internal  jugular  vein,  the  sinus,  instead  of  having  the  one 
inner  coat  corresponding  to  the  mucous  coat  of  the  vein  and 
the  fibrous  covering  of  the  dura  mater,  receives  the  third  coat 
as  soon  as  it  leaves  the  jugular  foramen.  Thus,  it  will  be 
seen,  on  account  of  the  extreme  thinness  of  the  sinuses  of  the 
brain,  and  on  account  of  their  large  size,  the  fluid  injected 
into  the  cerebro-spinal  cavity  will  readily  pass  into  the  lat- 
eral sinus  and  then  into  the  jugular  vein,  its  direct  continua- 
tion. 

The  Occipital  Sinus  is  the  smallest  of  the  cranial  sinuses. 
It  communicates  with  the  spinal  veins  and  also  with  the 
small  veins  around  the  foramen  magnum  in  the  occipital  bone. 
It  terminates  by  emptying  its  blood  into  the  torcular  hero- 
phili. 

The  Jugular   Veins. 

Having  considered  the  veins  of  the  external  tissues  of  the 
head  and  studied  the  formation  of  the  external  jugular  vein, 
also  the  cranial  sinuses  and  the  formation  of  the  internal 
jugular,  I  will  describe  the  veins  of  the  neck,  which  are: 

j  anterior  jugular,  internal  jugular, 

(  posterior  jugular,  external  jugular. 

The  Anterior  and  Posterior  Jugulars,  as  their  names 
imply,  are  situated  at  the  front  and  back  ])art  of  the  neck, 
respectively.  As  the  embalmer  has  nothing  to  do  with  them 
in  any  of  the  various  methods  of  removing  blood,  I  will  pass 
to  the  description  of  the  external  jugular. 

The  External  Jugular  Vein  receives  the  greater  part 
of  the  blood  from  the  sides  of  the  face  and  the  posterior  parts 
of  the  cranium.  It  begins  in  the  substance  of  the  parotid 
gland,  being  formed  by  the  tempero-maxillary  and  the  poste- 
rior auricular  veins.  From  this  origin  the  vein  ])asses  down- 
ward, through  the  substance  of  the  gland,  across  the  .sterno- 
mastoid  muscle  and  over  the  platysma  myoides,  being  placed 
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just  between  the  superficial  fascia  and  the  muscles,  the  in- 
tegument and  fascia  forming  its  only  external  covering.  Its 
course  is  indicated  by  a  line  drawn  from  the  angle  of  the  jaw 
to  the  center  of  the  clavicle.  It  may  be  opened  in  any  part 
of  its  course,  but  as  it  is  considerably  dilated  between  the 
valves,  it  is  best  to  perform  the  operation  between  them. 
The  first  valve  is  placed  about  an  inch  above  the  collar-bone, 
while  the  second  is  placed  just  at  its  termination  in  the  sub- 
clavian, in  front  of  the  scalenus  anticus  muscle.  These 
valves  in  the  external  jugular  form  no  impediment  to  an  in- 
jection upwards;  fluid  will  pass  through  them  whether  intro- 
duced above  or  below  the  valves. 

Tlie  external  jugular  vein  receives  several  tributaries  of 
large  size,  among  them  being  the  posterior  external  jugular, 
the  transverse  cervical  veins,  and  the  supra  scapular.  It 
communicates  with  the  internal  by  a  small  branch  given  off 
in  the  parotid  gland,  and  in  the  lower  part  of  its  course  it 
receives  a  branch  from  the  anterior  jugular.  The  external 
jugular  vein  at  one  time  was  very  much  used  by  the  embalm- 
ers  for  the  removal  of  blood  from  the  face,  but  of  late  years 
tho  veins  of  the  arm  and  thigh,  and  the  internal  jugular  are 
used  in  i>reference.  v     . 

The  Internal  Jugular  Vein  is  formed  by  the  confluence 
of  the  lateral  sinus  and  the  inferior  petrosal  sinus,  at  the 
lower  border  of  the  jugular  foramen.  At  this  part  of  its 
orij^in  it  forms  a  considerable  dilitation,  called  the  sinus  or 
gulph.  In  its  course  towards  the  innominate  vein,  it  receives 
many  branches  from  the  anterior  parts  of  the  face  and  the 
sides  of  the  cranium;  thus  it  drains  not  only  the  interior  of 
the  cranium,  but  the  tissues  of  the  face  and  front  of  the  neck, 
tho  drainage  being  from  the  superficial  ])arts  of  the  face, 
wliile  in  the  neck  it  receives  the  deeper  veins  from  the  mus- 
cular tissues  of  the  neck.  Its  course  is  indicated  by  the  same 
guide  as  given  for  the  carotid  artery.     The  vein  first  lies  to 
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the  outer  side  of  the  internal  carotid,  then  to  the  outer  side 
of  the  common  carotid,  being  enclosed  in  the  same  sheath 
with  the  carotid  arteries.  The  pneumogastric  nerve  lies 
to  the  center  and  back  of  the  artery  and  vein.  The  glosso- 
pharyngeal and  hypoglossal  nerves  are  also  situated  in  front 
of  the  sheath.  There  is  a  slight  difference  in  the  anatomy  of 
the  two  veins — on  the  left  side,  toward  the  root  of  the  neck, 
the  vein  lies  over  the  artery,  while  on  the  right  side  the  vein, 
as  it  nears  its  termination,  is  placed  about  a  half  inch  from 
the  artery,  and  crosses  the  subclavian  artery.  The  veins  vary 
somewhat  in  size,  but  the  left  is  genex-ally  the  smaller  of  the 
two.  On  account  of  its  larger  size,  and  also  on  account  of  it 
draining  the  superficial  parts  of  the  face,  the  internal  jugular 
vein  is  more  generally  used  than  the  external  in  removing 
blood  and  discolorations  from  the  front  part  of  the  face  and 
sides  of  the  neck.  This  vein  is  provided  with  a  single  pair  of 
valves,  generally  placed  near  its  termination  in  the  innomi- 
nate vein,  but,  like  those  of  the  external  jugular,  they  form 
no  impediment  to  an  upward  injection,  or  the  regurgitation  of 
blood  from  gaseous  pressure  in  the  thoracic  or  abdominal 
cavities,  where  it  would  act,  by  indirect  pressure,  on  the 
diaphragm  and  vessels  contained  in  the  chest  cavity.  (See 
article  on  **  Discoloration.")  In  order  to  take  up  the  internal 
jugular  vein,  the  incision  should  be  made  just  above  the  junc- 
tion of  the  breast-bone  with  the  collar-bone,  the  line  of  incis- 
ion being  along  the  anterior  border  of  the  sterno-mastoid 
muscle,  and  between  this  muscle  and  the  throat.  The  incision 
will  have  to  extend  about  an  inch  downward, when  the  sheath 
containing  the  carotid  artery,  jugular  v^ein  and  nerves,  will 
be  exposed.  Separate  the  artery  from  the  vein,  and  then 
open  the  vein  by  an  incision,  which  will  permit  the  blood  to 
escape  from  the  face  and  tributary  veins,  but,  in  order  to  re- 
move the  blood  from  the  remaining  veins  of  the  body,  from 
this  point,  a  tube  or  catheter  should  be  introduced  downward, 
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through  the  internal  jugular  and  innominate  vein,  through 
the  superior  vena  cava,  to  the  right  auricle  of  the  heart, 
when,  by  attaching  an  aspirator  to  the  tubing,  the  fluid  blood 
from  all  parts  of  the  body  may  be  successfully  removed. 

The  tributaries  to  the  internal  jugular  are  six  in  number: 
the  facial,  occipital,  lingual,  pharyngeal,  and  the  supe- 
rior and  middle  thyroid  veins.  It  will  be  seen  that  these 
tributaries  are  from  those  parts  of  the  face  most  frequently 
presenting  discolorations,  and  when  the  internal  jugular  is 
opened  the  best  results  will  be  obtained,  since  the  fluid  will 
be  removed  and  hence  the  discoloration. 

Veins  of  the  Arm   and  Upper  Extremities. 

The  veins  of  the  arm  are  very  numerous  and  are  divided 
into  two  classes  —  those  of  the  superficial  structures  of  the 
arm  and  those  of  the  deep.  The  first  are  known  as  the  super- 
ficial veins,  wliile  the  veins  that  may  accompany  the  arteries 
are  known  as  the  deep  veins  or  venie  comites  (accompanying 
veins).  Both  the  superficial  and  the  deep  veins  are  supplied 
with  valves,  the  deep  containing  more  than  the  superficial. 
There  are  ten  superficial  veins  which,  for  the  most  part  of 
their  course,  are  regular  and  have  received  special  names, 
while  others  are  so  irregular  that  it  is  impossible  to  give 
them  any  exact  description.  Tliose  that  are  classified  as  su- 
perficial veins  are  the  anterior  ulnar,  the  ])osterior  ulnar,  com- 
mon ulnar,  radial,  basilic,  median  basilic,  median  cephalic, 
cephalic,  and  the  median. 

The  Anterior  Ulnar  Vein  begins  by  a  collection  of 
capillaries  on  the  anterior  and  ulnar  side  of  the  hand  and 
wrist.  It  takes  a  course  directlv  upward  alone  the  anterior 
surface  of  the  uhiar  side  of  the  fore -arm  to  the  bend  of  the 
elbow.  ,lust  below  the  bend  of  the  elbow  it  unit<:^>  with  the 
posterior  ulnar  vein  to  form  the  common  ulnar  vein.     Some- 
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times  this  vein  empties  into  the  median  basilic  vein  instead 
of  the  common  ulnar. 

The  Posterior  Ulnar  Vein  arises  by  numerous  branches 
on  the  posterior  surface  of  the  hand  and  wrist.  Its  course  is 
directly  upward  toward  the  bend  of  the  elbow  on  the  poste- 
rior surface  of  the  fore-arm.  Just  below  the  bend  of  the 
elbow  it  unites  with  the  anterior  ulnar  to  form  the  common 
ulnar,  or  joins  with  the  median  basilic  to  form  the  basilic. 

Common  Ulnar  Vein« — This  vein  is  sometimes  absent, 
but  when  present  it  is  formed  by  the  anterior  and  posterior 
ulnar  veins.  It  is  a  very  short  vein  and  its  course  is  upward 
and  outward,  joining  with  the  median  basilic  to  form  the 
basilic  vein. 

The  Hadial  Vein  begins  beneath  the  integument  on  the 
dorsal  surface  of  the  wrist,  taking  a  course  toward  the  bend 
of  the  elbow,  where  it  unites  with  the  median  cephalic  to  form 
the  cephalic  vein.  The  radial  vein  has  several  communicat- 
ing branches  with  the  deeper  veins  of  the  fore-arm,  forming 
a  very  complete  anastomosis. 

The  Basilic  Vein. — This  vein,  especially  the  left,  is 
one  of  the  veins  most  frequently  selected  by  the  embalmer 
for  the  removal  of  blood  from  the  body;  this  is  on  account  of 
its  superficial  course,  and  also  because  it  lies  alongside  the 
brachial  artery,  the  vessel  most  used  for  arterial  embalming. 
It  is  a  vein  of  considerable  size  formed  by  the  median  basilic 
and  common  ulnar  vein,  when  the  latter  vein  is  present,  and 
when  absent  the  anterior  and  posterior  both  unite  with  the 
median  basilic  to  form  the  basilic.  Its  course  is  indicated  by 
that  of  the  brachial  artery,  taking  a  course  upward  along  the 
inner  and  posterior  aspect  of  the  biceps  muscle  in  the  same 
fibrous  sheath  with  the  artery  and  nerves.  It  terminates  by 
emptying  into  the  axillary  vein  near  the  point  of  entrance  of 
the  two  accompanying  veins  of  the  brachial.  On  account  of 
the  large  size  of  the  basilic  vein,  the  embalmer  will  have  lit- 
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tie  trouble  in  separating  the  vein  from  the  venae  comites, 
which  are  much  smaller  in  size. 

Median  Basilic  Vein. — This  vein  is  a  short  vessel  of 
large  size,  which  communicates  with  the  median  and  the 
basilic,  forming  the  basilic  by  uniting  with  the  common  ulnar. 
Its  course  is  obliquely  upward  and  inward. 

Median  Cephalic  Vein. — The  median  cephalic  vein  is 
also  a  short  vessel  which  passes  obliquely  upward  and  out- 
ward towards  the  outer  side  of  the  biceps  muscle,  passing 
between  the  groove  formed  by  the  tendon  of  the  biceps  and 
the  supinator  longus  muscle.  It  joins  the  radial  vein  just 
above  the  bend  of  the  elbow  and  forms  the  cephalic  vein. 

Cephalic  Vein. — This  vessel  is  of  considerable  size  and 
its  location  is  even  more  superficial  than  the  basilic,  but  on 
account  of  its  increased  curvature  it  is  seldom  used  for  the 
removal  of  blood,  although  I  have  employed  it .  with  some 
degree  of  success.  Its  course  is  along  and  in  the  grooves 
formed  first  by  the  biceps  and  triceps  muscles  on  the  outer 
side,  then  it  follows  the  groove  formed  by  the  pectoralis 
major  and  the  deltoid  muscle,  at  the  upper  part  of  which  it 
pierces  the  costo-coracoid  ligament  and  enxpties  its  blood 
into  the  axillary  vein  just  beneath  the  clavicle.  The  vein 
sometimes  communicates  with  the  external  jugular  or  the 
subclavian  vein  by  a  small  branch  which  crosses  in  front  of 
the  clavicle. 

The  Mediam  Vein  commences  on  the  anterior  surfa^ce 
of  the  fore-arm  near  the  wrist  and  ascends  toward  the  bend 
of  the  elbow,  where  it  divides  into  the  median  basilic  vein 
and  the  median  cephalic.  It  communicates  with  the  anterior 
ulnar  and  radial  veins  by  several  short  trunks. 

The  Deep  Veins  of  the  Upper  Extremities. 

The  deep  veins  of  the  arm  follow  the  course  of  the 
arteries,  and  are  generally  two  "^n  each  side  of 
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the  artery,  forming  the  venae  comites,  or  accompaning  veins 
of  the  artery.  The  deep  veins  communicate  very  freely  with 
each  other,  by  short  branches  passing  from  one  to  the  other. 
The  digital  veins  accompany  the  digital  branches  of  the  pal- 
mar arch,  beginning  at  the  ends  of  the  fingers  and  extending 
along  the  sides  to  the  deeper  tissues  of  the  palm  of  the  hand, 
when  they  take  the  course  of  the  superficial  palmar  arch, 
forming  the  venai  comites  of  that  arterial  trunk.  From  the 
palm  of  the  hand  the  deep  veins  ascend  toward  the  elbow, 
first  entering  the  deep  tissues  of  the  wrist,  where  they  follow 
the  course  of  the  radial  and  ulnar  arteries.  They  communi- 
cate very  freely  with  each  other  and,  also  with  the  interos- 
seus  and  superficial  veins  of  the  arm.  The  venae  comites 
finally  terminate  by  emptying  into  the  venae  comites  of  the 
brachial  artery,  forminp^  the  brachial  veins.  These  veins, 
like  those  of  the  radial  and  ulnar,  run  alongside  of  the  artery. 
They  are  placed  one  on  each  side  of  the  artery  and  are  closely 
connected  by  several  small  branches.  The  brachial  veins 
unite  with  the  basilic  to  form  the  axillary  vein. 

The  Axillary  Vein  commences  at  the  lower  margin  of 
the  axilla,  receiving  its  origin  from  the  basilic  and  accom- 
panying veins  of  the  brachial.  From  this  point  of  origin  it 
describes  a  course  similar  to  that  taken  by  the  axillarj'^  ar- 
tery, and  as  it  approaches  its  termination  beneath  the  clav- 
icle at  the  lower  border  of  the  first  rib  it  receives  many  small 
branches,  and  some  of  large  size,  which  increase  the  caliber 
of  the  axillary  vein  considerably.  Near  its  termination  it 
receives  the  cephalic  vein.  Both  the  axillary  and  the  cephalic 
veins  are  provided  with  valves,  those  of  the  cephalic  being 
found  near  its  termination  in  the  axillary.  The  axillary  vein 
lies  to  the  thoracic  side  of  the  axillary  artery,  and  a  little  in 
front  of  the  vessel;  it  is  also  held  in  position  by  the  fascia  of 

parts  which  protects  it  and  prevents  it  from  collapsing 
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The  Subclavian  Vein  is  a  large  vein  about  three  inches 
in  length  which  extends  from  the  lower  border  of  the  first  rib 
to  the  inner  border  of  the  stemo-clavicular  junction,  where  it 
unites  with  the  internal  jugular  vein  to  form  the  innominate 
vein.  The  subclavian  vein  lies  in  front  of  the  subclavian  artery, 
being  separated  by  the  muscular  fibres  of  the  scalenis  anticus 
and  the  phrenic  nerve.  The  subclavian  vein  is  usually  sup- 
plied with  valves,  which  are  placed  nearly  opposite  the  term- 
ination of  the  external  jugular  and  about  an  inch  from  the 
ending  of  the  vein  in  the  innominate. 

The  Venee  Innominatae . —  These  large  venous  trunks 
are  placed  one  on  each  side  of  the  root  of  the  neck,  being 
formed  by  the  junction  of  the  subclavian  with  the  internal 
jugular.  The  right  innominate  is  much  the  shortest  of  the 
two  vessels,  being  a  little  less  than  an  inch  in  length,  while 
the  left  is  more  than  double  that  length,  being  from  two  to 
three  inches  long.  The  relations  between  the  two  vessels  are 
consequently  very  different,  the  right  taking  almost  a  verti- 
cal course  downward  in  front  of  the  innominate  artery  and 
joins  the  left  innominate  vein  to  form  the  superior  vena  cava. 
The  left  innominate  vein  is  much  larger  than  the  right  and 
describes  a  gentle  curve  across  the  upper  and  anterior  part 
of  the  chest,  joining  the  right  innominate  just  below  the 
lower  border  of  the  first  rib  with  the  right  end  of  the  first 
piece  of  the  sternum,  where  it  forms  the  superior  vena  cava. 
The  left  innominate  is  placed  in  front  of  the  artery,  and  also 
crosses  the  large  branches  from  the  arch  of  the  aorta  on  that 
side.  The  innominate  veins  are  destitute  of  valves,  which 
makes  the  operation  of  passing  a  drainage  tube  through  them 
a  very  easy  task.  It  will  be  seen  from  the  description  of  the 
innominate  veins  that  on  account  of  the  curvature  existing  in 
the  left  it  is  more  desirable  for  the  introduction  of  a  drainage 
tube  from  the  left  basilic  than  the  right,  which  begins  almost 
at  a  right  angle  from  the  subclavian. 
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The  Superior  Vena  Cava  is  the  largest  vein  placed 
above  the  heart.  It  is  from  two  to  three  inches  in  length 
and  extends  from  a  point  corresponding  to  the  lower  border 
of  the  first  rib  where  it  joins  the  sternum  on  the  right  side, 
to  its  termination  in  the  right  auricle  of  the  heart,  corre- 
sponding to  the  upper  border  of  the  third  rib  at  its  point  of 
junction  with  the  middle  piece  of  the  sternum  or  breast-bone. 
Its  course  is  nearly  vertical,  with  the  exception  of  a  slight 
curve  near  its  entrance  into  the  pericardial  sac.  The  convex- 
ity of  this  curve  is  placed  to  the  right  side.  There  are  no 
valves  in  the  superior  vena  cava. 

Veins  of  the  Lower  Extremities — The  Inferior  Vena 

Cava  and  Its  Tributaries. 

The  veins  in  the  lower  extremity,  like  those  in  the  upper, 
are  divided  into  the  superficial  and  the  deep.  They  are  pro- 
vided with  valves,  which  are  more  numerous  than  in  the 
veins  of  the  upper  extremities,  the  deep  veins  of  the  leg  con- 
taining more  than  the  superficial.  The  superficial  veins  are 
placed  just  beneath  the  integument  and  superficial  fascia, 
and  converge  to  form  two  large  veins  known  as  the  internal 
and  external  saphenous.  The  deep  veins  follow  the  course 
of  the  arteries  and  form  the  venae  comites  of  the  anterior  and 
posterior  tibial  and  peroneal  arteries. 

The  Internal  or  Long  Saphenous  Vein  begins  by  a 
branch  from  the  inner  side  of  the  venous  arch  formed  on  the 
back  or  dorsum  of  the  foot.  This  arch  is  superficial,  being 
placed  just  over  the  metatarsal  bones  beneath  the  integu- 
ment. It  receives  several  digital  branches  from  the  toes, 
and  other  branches  from  the  upper  part  of  the  foot,  thus 
forming  a  venous  plexus,  which  gives  origin,  on  the  inner 
side,*to  the  internal  or  long  saphenous  vein  and,  on  the  outer 
side,  to  the  external  or  short  saphenous  vein.  , 
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The  Internal  Saphenous  Vein  describes  a  course  up- 
ward and  in  front  of  the  inner  malleolis  (ankle  bone),  then 
back  of  the  tibia  along  the  inner  side  of  the  leg  to  the  popliteal 
space.  Passing  along  the  inner  side  of  this  space,  it  ascends 
along  the  inner  side  of  the  thigh  to  a  point  about  an  inch  below 
Poupart's  ligament,  where  it  terminates  in  the  femoral  vein. 
The  internal  saphenous  vein  communicates  by  short  branches 
with 'the  deep  veins  of  the  thigh  and  leg;  it  also  receives 
tributaries  from  the  superficial  veins  of  these  parts,  and  near 
the  saphenous  opening  in  the  fascia  lata  it  receives  the  super- 
ficial epigastric,  superficial  circumflex  iliac,  and  external 
pudic  veins.  It  has  from  four  to  six  valves,  which  are  more 
frequent  in  the  upper  part  of  its  course  than  in  the  lower.  It 
empties  into  the  femoral  vein  about  an  inch  below  Poupart's 
ligament. 

The  External  Saphenous  Vein  begins  by  a  branch  from 
the  outer  side  of  the  arch  formed  on  the  dorsum  of  the  foot 
and  takes  a  course  along  the  outer  side  of  the  foot  to  the  ex- 
ternal malleolis  (external  ankle  bone),  passing  behind  that 
bone  to  the  outer  side  of  the  tendo  achilles,  which  it  crosses, 
then  makes  a  course  along  the  outer  and  posterior  aspect  of 
the  leg  to  the  lower  border  of  the  popliteal  space,  where  it 
unites  with  the  popliteal  vein.  In  its  course  it  receives  sev- 
eral large  tributaries  from  the  superficial  and  deep  veins,  and 
at  its  termination,  in  the  popliteal,  gives  off  a  communicating 
branch  to  the  internal  saphenous  vein.  The  external  saphen- 
ous vein  is  supplied  with  from  three  to  nine  valves,  placed  at 
var^'inji^  points  alon«»'  its  course. 

The  Deep  Veins  of  the  Lower  Extremities. 

The  deep  veins  of  the  lower  extremities,  as  before 
stated,  follow  the  course  of  the  arteries,  forming  the  vena? 
comites  of  those  vessels.  The  external  and  internal  plantar 
veins  unite  to  form  the  posterior  tibial,  which  receives  the 
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venae  comites  of  the  peroneal  artery.  The  venae  comites  of 
the  anterior  tibial  artery  commences  by  a  continuation  of  the 
accompanying  veins  of  the  dorsalis  pedis  artery,  following 
the  course  of  the  dorsalis  pedis  over  the  annular  ligament  at 
the  front  of  the  ankle,  then  penetrates  the  deep  tissues  be- 
tween the  tibia  and  fibula  to  the  upper  part  of  the  leg,  where 
they  pierce  the  interosseus  membrane  and  terminate  by  open- 
ing into  the  popliteal  vein. 

The  Popliteal  Vein  commences  at  the  lower  border  of 
the  popliteal  space.  It  is  formed  by  the  junction  of  the  venae 
comites  of  the  anterior  tibial  and  the  posterior  tibial  veins. 
Its  course  is  similar  to  that  of  the  popliteal  artery.  It  is  at 
first  placed  to  the  inner  side  of  the  artery,  then  becomes  su- 
I>erficial  to  that  vessel  and,  towards  the  upper  part  of  its 
course,  it  lies  more  to  the  external  side.  On  account  of  the 
large  number  of  tributaries,  and  also  on  account  of  their  large 
size,  the  popliteal  vein  is  a  vein  of  very  large  caliber.  It  as- 
cends upward  to  the  opening  in  the  adductor  magnus  muscle, 
where  it  forms  the  femoral  vein.  It  is  supplied  with  from 
three  to  four  valves. 

The  Femoral  Vein  is  used  by  the  embalmer  for  the  re- 
moval of  blood  from  the  body  nearly  as  often  as  the 
basilic  vein  in  the  arm.  Many  seem  to  favor  the  femoral, 
on  account  of  its  large  size,  preferring  the  right  to  the 
left.  (See  **Removal  of  Blood.")  The  femoral  vein  is  the 
direct  continuation  of  the  popliteal.  Commencing  at  the 
opening  of  the  adductor  magnus,  it  follows  the  course  of  the 
femoral  artery,  being  placed  first  to  the  external  side  of  the 
vessel,  then,  as  it  approaches  the  middle  third  of  its  course, 
it  passes  behind  or  posterior  to  the  artery,  but  about  an  inch 
below  Poupart's  ligament  it  is  placed  to  the  inner  side  of  the 
artery.  It  receives  the  internal  saphenous  vein  near  Pou- 
part's ligament  and  in  different  parts  of  its  course  it  receives 
several  branches  of  large  size  from  the  muscular  tissues  of 
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the  thigh.     It  is  provided  with  four  or  five  valves  placed  at 
different  parts  of  its  course. 

The  External  Iliac  Veins  are  the  direct  continuation  of 
the  femoral.  They  begin  just  below  Poupart's  ligament  and 
take  a  course  upward  and  inward  along  the  external  iliac 
artery,  terminating  just  opposite  the  sacro-iliac  symphysis  in 
the  common  iliac  vein  by  joining  the  internal  iliac.  The  re- 
lations of  the  right  and  left  external  iliac  veins  are  very  dif- 
ferent; the  right  is  first  placed  to  the  inner  side  of  the  external 
iliac  artery,  but  as  it  nears  its  termination  it  passes  behind 
or  posterior  to  the  vein,  while  the  left  external  iliac  vein  is 
placed  only  along  the  inner  side  of  the  artery,  joining  the  in- 
ternal iliac  vein  at  the  sacroiliac  synchondrosis  to  form  the 
common  iliac  vein.  The  external  iliac  vein  has  from  one  to 
two  valves  placed  near  its  termination  in  the  common  iliac 
veins. 

The  Internal  Iliac  Vein  follows  the  course  of  the  artery 
of  the  same  name.  It  receives  numerous  branches  from  the 
external  tissues  of  the  pelvis,  and  also  from  the  organs  mak- 
ing up  the  genitalia,  the  vaginal  plexus,  the  uterine  veins, 
hemorrhoidal,  and  in  the  male  the  vesico  prostatic  veins 
empty  into  the  internal  iliac.  These  veins,  together  with 
those  from  the  muscular  tissues  of  the  pelvis,  are  provided 
with  numerous  valves,  but  the  internal  iliac  vein  is  devoid  of 
valves.  It  terminates  by  uniting  with  the  external  iliac  vein 
to  form  the  common  iliac. 

The  Common  Iliac  Veins  commence  just  opposite  the 
sacroiliac  junction,  being  formed  by  the  internal  and  external 
iliac  veins.  From  this  origin  they  pass  upward  and  inward 
to  a  point  corresponding  to  the  intervertebral  cartilage, 
placed  between  the  fourth  and  fifth  lumbar  vertebrae,  where 
they  terminate  by  forming  the  largest  vein  in  the  human 
body  —  the  inferior  vena  cava.  The  relations  of  thr 
and  left  common   iliac  vein  are  very  diffe 
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should  be  remembered  by  the  embalmer  during  the  operation 
of  passing  a  flexible  tube  into  the  vein  for  the  removal  of 
blood.  The  right  common  iliac  vein  at  first  passes  to  the  in- 
ner side  of  the  artery  and  then  behind  and  finally  to  the  out- 
side of  the  common  iliac  artery.  It  is  nearly  verticle  and 
appears  to  be  the  direct  continuation  of  the  inferior  vena 
cava.  On  account  of  the  position  of  the  inferior  vena  cava 
on  the  right  side  of  the  vertebral  column,  the  right  common 
iliac  vein  is  the  shortest. 

The  left  common  iliac  vein  is  placed  at  the  inner  side  of 
the  artery  at  its  beginning,  but  as  it  approaches  its  termina- 
tion it  is  found  behind  the  artery.  It  is  longer  than  the  right, 
and  has  a  more  acute  angle  than  its  fellow  of  the  opposite 
side.  There  are  no  valves  in  the  common  iliac  veins;  they 
receive  the  blood  from  the  posterior  parts  of  the  pelvis.  The 
iliolumbar  and  lateral  sacral  veins  terminate  in  the  external 
iliac. 

The  Inferior  Vena  Cava  —  the  largest  vein  in  the  body — 
commences  just  opposite  the  interval  between  the  fourth  and 
fifth  lumbar  vertebra?,    being  formed  by   the  common   iliac 
veins.     Prom  this  point  of  origin  the  vessel  takes  a  course 
almost  vertically  upward  along  the  right  side  of  the  aorta  on 
the  vertebral  column,  terminating  in  the  right  auricle  of  the 
heart,  which  it  penetrates  at  its  lower  and  posterior  aspect. 
In  its  course  upward  it  first  passes  through  the  fissure  for  the 
inferior  v^ena  cava  on  the  under  surface  of  the  liver,  then  it 
pierces  the  central  tendon  of  the  diaphragm,  enters  the  peri- 
cardial sac  at  its  lower  border,  and  finally  enters  the  auricle 
of  the  heart.     In  its  course  upward  it  receives  many  branches 
of  large  size,  the  renal  veins  of  the  kidneys  being,  possibly, 
the  largest  tributaries.     Besides  these  veins,  we  have,  termi- 
,  ^.natuig  in  it,  the  lumbar,  right  spermatic,  supra-renal,  phrenic 
tpatic  veins.     It  will  be  seen  from  this  that  the  inferior 
•msall  the  blood  from  the  inferior  extremities 
'ssues  below  the  diaphragm.     The  inferior 
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vena  cava  is  supplied  with  a  single  valve,  which  is  placed  at 
its  termination  in  the  right  auricle  of  the  heart;  this  valve  is 
known  as  the  eustachian  valve  and  is  much  larger  in  the 
foetal  state. 

The  Spinal  Veins. 

The  bones  of  the  spinal  column,  and  the  structures  con- 
tained in  the  spinal  canal,  are  very  freely  supplied  with  blood 
from  the  branches  of  the  aorta  and  subclavian  arteries.  The 
vertebral  artery  supplies  the  upper  or  cervicle  vertebrae, 
while  the  sacra  media  and  the  lumbar  branches  of  the  aorta 
supply  the  lower  vertebrae.  The  blood  thus  distributed  to 
these  parts  is  returned  by  means  of  the  spinal  veins,  which 
are  divided  into  four  sets — those  placed  on  the  outer  sides  of 
the  vertebral  column,  those  in  the  interior  of  the  spinal  canal, 
the  veins  of  the  bodies  of  the  vertebrae,  and  the  veins  of  the 
spinal  cord. 

These  veins  return  all  the  blood  from  the  spinal  cord  and 
its  covering.  They  are  remarkable  for  the  thinness  of  their 
coats  and  also  from  the  fact  that  they  are  destitute  of  valves. 
They  are  very  numerous,  forming  the  so-called  venous 
plexuses  of  the  vertebne.  The  veins  on  the  external  walls  of 
the  vertebrae  terminate  by  emptying  their  blood  into  the  ver- 
tebral veins  in  the  neck.  Some  of  the  branches  terminate  in 
the  intercostal  veins  of  the  thorax,  while  those  in  the  lumbar 
and  sacral  regions  terminate  in  the  sacral  and  lumbar  veins. 

The  remaining  veins  of  the  spinal  column  also  terminate 
in  these  veins,  but  the  veins  of  the  spinal  cord  ascend 
towards  the  medulla  oblongata  and  terminate  sometimes  in 
the  vertebral  veins  and  at  other  times  in  the  inferior  cerebel- 
lar veins  or  in  the  inferior  })etr()sal  sinus.  One  of  the  most 
remarkable  facts  connected  with  the  veins  of  the  spinal  col- 
umn is  the  enlargement  of  the  veins  of  the  bodies  of  the  ver- 
tebra? in  advanced  age. 

For   description   of  the  portal  and  pulmonary  v< " 
**Pulmonarv  and  Portal  Circulation,'  ])ages  132  an 


CHAPTER  VIII. 


Chemistry  of  the  Human  Body. 

The  human  body  may  be  divided,  chemically,  into  fifteen 
different  elements.  These  elements  cannot  be  subdivided, 
neither  are  they  found  in  equal  proportions  in  all  bodies,  but 
the  following  percentages,  given  below,  will  be  their  approx- 
imate amounts: 

Oxygen,  O 72.00 

Carbon,    C 13.5 

Hydrogen,   H 9.10 

Nitrogen,    N 2.50 

Sulphur,  S 1.47 

Phosphorus,  P 1.15 

Calcium,   Ca 1.3 

Sodium,  Na 10 

Potassium,  K 026 

Magnesium,  Mg 001 

Chlorine,  CI ' 085 

Flourine,  P 08 

Iron,  Fe 01 

Silicon,  Si Trace 

Manganesium,    Mg Trace 

It  will  be  seen  that  of  all  these  fifteen  elements,  oxygen, 

carbon,  nitrogen  and    hydrogen   make   up  ninety -seven  per 

cent,  of  the  whole  body,  the  remaining  eleven  elements  only 

noniiting  to  three   per  cent,    of  the   whole   body  weight. 

ydrogen  and  nitrogen  are  mobile  and  elastic,  pos- 
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sessing"  great  atomic  heat,  while  carbon,  hydrogen  and  nitro- 
gen are  distinguished  for  their  chemical  inactivities  and  the 
feebleness  of  their  action.  The  carbon  found  in  the  body  has 
the  greatest  atomic  cohesion.  Oxygen  is  noted  for  the  great 
number  of  chemicals  it  will  combine  with,  and  also  for  the 
intense  amount  of  chemical  activity  it  possesses. 

All  of  these  chemical  elements,  with  the  exception  of  the 
gases,  which  are  found  in  the  body — which  are:  oxygen, 
hydrogen,  nitrogen,  etc.,  are  in  a  state  of  combination 
with  other  elements,  such  as  sodium  and  chlorine,  as  chloride 
of  sodium  in  the  blood,  and  all  fluids  and  solids,  except  enamel 
of  the  teeth.  The  compounds  thus  formed  are  known  as  the 
proximate  principals  of  the  human  body. 

The  proximate  principals  of  the  human  body  are  further 
subdivided  into  inorganic,  organic  non-nitrogenized,  organic 
nitrogenized,  and  principals  of  waste.  Of  these  four  different 
divisions,  there  are  about  one  hundred  chemical  compounds. 

The  Inorganic  Proximate  Principals. 

Oxygen,  calcium  chloride, 

hydrogen,  calcium  carbonate, 

nitrogen,  calcium  phosphate, 

carbonic  anhydrid  magnesium  phosphate, 

carburetted  hydrogen,  sodium  phosphate, 

sulphuretted  hydrogen,  potassium  phosphate, 

water,  sodium  sulphate, 

sodium  chloride,  potassium  sulphate, 

potassium  chloride,  magnesium  carbonate, 

amonia  chloride,  sodium  carbonate, 

potassium  carbonate. 
These  chemical  compounds  are  found  in  all  parts  of  the 

bi>dy,  but  each  one  being  found  in  some  particular  fluid  or 

organ:  thus — 

The  oxygen  in  the  boily  is  found  in  the  blood  and  the  lung 

tissue. 
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The  hydrogen  is  found  in  the  stomach  and  the  intestinal 
tract,  from  the  duodenum  to  the  rectum.  Besides  the  hydro- 
gen gas  found  in  the  intestines,  they  also  contain  a  large 
amount  of  nitrogen;  this  substance  is  also  found  in  the  blood. 

The  carbonic  acid  gas  is  found  in  the  expired  air  from  the 
lungs,  and  in  the  remaining  or  residual  air  left  in  them  after 
death. 

Carburetted  hydrogen  and  sulphuretted  hydrogen  may  be 
detected  in  the  lungs  and  in  the  intestines. 

Water  is  found  in  all  the  solids  and  fluids  of  the  body.  It 
constitutes  about  70  per  cent,  of  the  entire  weight  of  the 
body.  The  water  is  taken  into  the  system  in  the  form  of 
drink  and,  also,  as  a  constituent  of  all  kinds  of  food.  There 
is  also  a  probability  that  water  is  formed  in  the  body,  by  the 
union  of  the  hydrogen  with  the  oxygen. 

Chloride  of  sodium  (common  salt)  is  found  in  all  fluids  and 
solids  of  the  body,  except  enamel.  Its  principal  function  is 
to  regulate  osmotic  action,  and  to  hold  the  albuminous  prin- 
cipals of  the  blood  in  solution.  By  regulating  the  amount  of 
water  in  the  blood  tissues  it  preserves  the  contour  and  con- 
sistence of  the  cellular  structures  and  the  form  and  consist- 
ence of  the  blood  corpuscles. 

Potassium  chloride  is  found  in  all  the  muscular  tissues  of 
the  body,  also  in  the  liver,  saliva,  gastric  juice,  etc. 

Ammonia  chloride  may  be  detected  on  chemical  examina- 
tion of  the  urine,  gastric  juice,  tears,  and  other  fluids  of  the 
body. 

Calcium  chloride  is  found,  principally,  in  the  bones, 
teeth,  and  urine.  Calcium  carbonate  has  been  detected  in  the 
blood;  it  is  also  found  in  the  teeth,  bones  and  the  cartilages; 
also  in  the  internal  ear. 

Calcium  phosphate  is,  like  water,  very  abundant  in  the 
human  body,  it  being  next  to  water  the  most  abundant  of  all 
the  inorganic  principals  of  the  body.     It  is  found  very  abund- 
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solids  of  the  body.  As  it  passes  through  the  intestinal  tracts 
and  also  in  its  passage  through  the  stomach,  it  combines  with 
a  molecule  of  water,  and  by  the  fermentative  action  of  the 
fluids  in  these  parts,  it  is  converted  into  equal  parts  of  dex- 
trose and  glucose.  If  saccharose  be  injected  in  the  blood,  it 
will  be  eliminated  by  the  kidneys,  thus  proving  that  it  is  non- 
assimilable and  is  not  absorbed  in  its  original  chemical  com- 
position. 

Glycogen  is  found  normally  in  the  body,  being  a  normal 
constituent  of  the  muscular  and  other  tissues.  It  is  at  first 
absorbed  by  the  blood  and  taken  to  the  liver  by  the  portal 
vein  and  its  tributaries.  It  is  stored  up  in  the  liver  and  then 
sent  to  all  parts  of  the  body,  as  the  tissues  require  it.  The 
sugars,  like  oxygen,  are  great  heat  producers.  They  are 
eliminated  from  the  body  in  the  form  of  carbonic  acid  gas  and 
water. 

Neutral  Fatty  Acids. 

Palmatin.  Stearin.  Olein. 

The  natural  fats,  when  combined  in  proper  proportion, 
constitute  a  large  proportion  of  the  fatty  acid  constituents  of 
the  body.  The  fats  are  soluble  in  ether,  chloroform  and  hot 
alcohol,  but  are  insoluble  in  cold  alcohol  and  water.  The 
neutral  fats  liquefy  at  a  high  temperature  in  the  presence  of 
an  alkali  and  water.  It  is  changed  by  a  process  of  decom- 
position into  glycerin  and  a  fatty  acid.  This  acid  combines 
with  the  alkali  and  forms  an  oleate,  palmitate  or  stearate, 
according  to  the  amount  of  the  fat  used  in  the  transformation. 

The  fatty  acids  which  have  been  isolated  are  palmitic 
acid,  stearic  acid,  oleic  acid,  butyric  acid,  propionic  acid  and 
caproic  acid.  These  fatty  acids  combined  with  potassium, 
sodium,  calcium,  etc.,  are  found  in  various  parts  of  the  body 
as  salts.  These  salts  are  found  in  the  blood,  chyle,  faeces, 
etc.  Butyric  acid  is  found  in  milk,  phosphorized  fats  in 
nervous  tissue,  propionic  acid  is  found  in  the  perspiration. 
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The  fats  are  derived  from  the  food,  both  animal  and  veg- 
etable, being  deposited  in  the  form  of  small  globules  in  the 
cells  of  the  different  tissues.  The  fat  is  found  in  all  parts  of 
the  body  just  beneath  the  skin;  it  is  also  deposited  around 
the  substance  of  various  viscera  of  the  human  body.  Pat  is 
also  produced  in  the  body  from  the  partial  decomposition  of 
albuminous  compounds.  It  is  a  non-conductor  of  heat,  gives 
roundness  to  the  form  and  protects  the  various  structures 
from  injury.  On  account  of  the  oxydation  which  takes  place 
in  the  body,  fat  forms  one  of  the  principal  heat-producing 
elements.  It  is  eliminated  from  the  system  during  life  in  the 
form  of  carbonic  acid  gas  and  water.  One  of  the  first  tissues 
of  the  body  to  show  the  effects  of  putrefaction  is  the  fatty 
tissue.  This  is  very  well  shown  in  the  sunken  eyes  of  the 
body  a  few  days  after  death,  showing  the  decomposition  of 
the  fatty  cushion  back  of  the  globe  of  the  eye. 

Alcohols. 

Glycerine.  Cholesterin.  Alcohol. 

Glycerine  is  set  free  during  the  process  of  pancreatic 
digestion.  It  is  chemically  a  triatomic  alcohol  in  combina- 
tion with  the  neutral  fats  of  the  body,  and  is  supposed  to  be 
directly  concerned  in  the  production  of  glycogen. 

Cholesterin  is  a  chrystalizable  substance  found  in  the 
bile  and  other  fluids  of  the  body;  the  bile  contains  more  than 
double  the  amount  found  in  any  other  fluid  or  tissue.  It  is 
supposed  to  be  a  waste  product  of  nervous  matter. 

Alcohol  is  supposed  to  form  as  the  direct  result  of  alco- 
holic fermentation  in  the  intestines.  It  has  also  been  de- 
tected on  chemical  examination  of  the  urine. 

Organic  Nitrogenized  Principals. 

The  proteid  or  nitrogenized  compounds  are  organic  in 
their  origin,  being  derived  from  the  animal  and  vegetable 
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kingdom.  They  are  taken  into  the  body  as  food,  absorbed  by 
the  tissues  and  form  their  organic  base.  The  organic  nitro- 
genized  principals  of  the  body  possess  certain  properties  not 
found  in  any  other  chemicals  in  the  human  body,  viz.':  a 
molecular  mobility  which  permits  isomeric  modifications  to 
take  place  with  great  facility;  second,  a  catalytic  influence  in 
virtue  of  which  they  promote,  in  favorable  conditions,  chemi- 
cal changes  in  other  compounds,  as,  during  digestion,  salivin 
and  pepsin  cause  starch  and  albumin  to  be  transformed  into 
sugar  and  albuminose.  These  proteids  all  possess  certain 
amounts  of  water,  which  they  lose  by  evaporation,  dryness 
or  dessication,  becoming  solid,  but  upon  exposure  to  moisture 
absorb  water,  and  regain  their  original  position  in  the  chemi- 
cal products  of  the  body.  The  proteids  are  hygroscopic. 
Under  the  effects  of  heat,  alcohol,  etc.,  the  proteids  all  undergo 
coagulation. 

The  nitrogenized  principals  of  the  human  body  are  amor- 
phous, having  a  more  complex  and  just  as  definite  composition 
as  the  non-nitrogenized  principals.  They  differ  from  the  later 
in  not  being  crystalizable. 

As  soon  as  death  takes  place  the  organic  nitrogenized 
principals  of  the  human  body  take  on  certain  putrefactive 
changes  caused  by  the  bacterium  termo.  Under  the  action  of 
this  germ  these  chemical  compounds  give  off  carburetted  and 
sulphuretted  hydrogen  gases  and  other  gases  of  a  pungent 
odor.  In  order  that  these  changes  may  take  place,  it  is  es- 
sential that  certain  conditions  be  present,  viz.:  atmospheric 
air,  or  some  media  containing  oxygen  (although  this  has  been 
proven  unnecessary  in  certain  cases);  moisture  also  hastens 
this  chemical  change,  as  does  also  a  temperature  varying 
from  ()0  to  9()  degrees  FahrenhtMt. 

The  nitrogenized  i)rincii)als  in  the  human  body  have  been 
arranged  in  the  following  groups: 
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Native  albumens,        Derived  albumens,        Globulins, 

peptones.  albuminoids.  fibrin. 

Native  Albumens  are  present  in  nearly  all  the  animal 
fluids  and  solids.  They  are  proteid  bodies,  soluble  in  water, 
also  in  many  of  the  acids  and  in  a  few  of  the  alkalis. 
They  coagulate  at  a  temperature  varying  from  140  to  165 
degrees  P. 

Derived  Albumens  are  proteid  bodies,  different  from  the 
native  albumens  in  the  fact  that  they  are  not  coagulable  by 
heat;  they  are  also  insoluble  in  pure  water  and  in  saline 
solutions.  They  are  soluble,  however,  in  both  the  acid  and 
the  alkaline  fluids.  There  are  three  forms — acid  albumen, 
alkali  albumen,  and  casein. 

Acid  Albumen  is  present  in  the  stomach  during  the  first 
stages  of  digestion.  It  is  caused  by  the  action  of  hydrochloric 
acid  upon  the  albuminous  particles  of  the  food. 

Alkali  Albumen  is  caused  by  the  action  of  the  alkalies 
upon  the  albumen  of  the  foods  while  in  the  intestines.  It 
only  takes  place  during  pancreatic  digestion. 

Casein  is  present  in  the  milk.  It  is  easily  precipitated 
by  the  addition  of  acetic  acid. 

Qlobulins  are  proteid  bodies,  freely  soluble  in  saline 
solution,  but  insoluble  in  water.  Globulin  is  found  in  many 
of  the  tissues  of  the  body,  but  is  largely  present  in  the  crys- 
talline lens,  a  refractive  body  between  the  anterior  and 
posterior  chambers  of  the  eye. 

Myosin  is  present  in  all  the  muscular  tissues  of  the  body. 
In  the  living  state  it  is  found  in  a  fluid  condition,  but  as  soon 
as  death  takes  place  the  myosin  in  the  muscles  coagulates 
takes  on  an  acid  re-action  and  causes  the  characteristic  stiff- 
ening of  the  body  after  death,  known  as  rigor  mortis  (see 
'* Rigor  Mortis"). 

Faraglobulin  is  present  in  the  blood  of  the  body.  It  is 
^  '  from  this  medium   by  passing  a  stream   of  carbon 
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dioxide  through  it ;  it  may  also  be  precipitated  by  adding  a 
strong  solution  of  chloride  of  sodium  (salt  water). 

Fibrinogen  is  found  in  the  serous  fluids  of  the  body,  also 
in  the  blood.  It  may  be  detected  by  the  use  of  chloride  of 
sodium  solutions  (15  per  cent.)  or  by  prolonged  use  of  carbon 
dioxide. 

Peptones  are  formed  in  the  stomach  and  small  intestines 
by  the  action  of  gastric  and  pancreatic  juices  upon  the 
albumens  of  the  food.  Peptones  are  soluble  in  alkaline  and 
acid  solutions,  also  in  water.  They  are  very  diffusible,  and 
are  detected  by  the  use  of  alcohol  and  tannic  acid,  which 
precipitates  them. 

Albuminoids  are  products  formed  during  digestion,  also 
by  various  external  influences.  They  are  formed  by  the 
action  of  the  digestive  juices  upon  albumins. 

Mucin  is  a  thin,  colorless  fluid  secreted  by  mucous  mem- 
brane.    It  is  acid  in  reaction. 

Chondrin  is  present  in  all  cartilages  of  the  body. 

Gelatin  is  found  in  the  bones,  also  in  connective  tissue, 
tendons,  ligaments,  etc. 

Keratin  is  found  in  the  hair,  nails,  dermis,  epidermis,  etc. 

Elastin  is  present  in  the  elastic  tissues  of  the  body. 

Fibrin  is  present  in  the  blood.  It  is  a  filamentous  albumin, 
insoluble  in  water  and  mineral  acids,  obtained  from  the  blood 
by  washing  in  water. 

It  is  a  notable  fact  that  the  chemical  compounds  entering 
into  the  formation  of  the  sugars,  starches  and  fats  are  pos- 
sessed of  no  great  chemical  affinity  and  are  noted  for  their 
unusual  chemical  inertia  and  instability,  while  the  albumin- 
ous compounds,  in  which  sulphur  and  phosphorus  are  com- 
bined with  the  four  chief  elements,  molecular  mobility  exists 
in  a  high  degree. 

These  products,  on  account  of  such  chemical  affinities, 
are  well  fitted  to  take  part  in  the  composition  of  organic 
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bodies,  in  which  there  is  a  continual  change  of  composition 
and  decomposition.  The  latter,  however,  never  taking  place 
unless  through  the  action  of  putrefactive  bacteria  upon  these 
compounds. 

Principals  of  Waste. 

urea,  hipuric  acid, 

creatin,  calcium  oxalate, 

creatinin,  sodium. 

Urates   /    ,  ,       .     .  ^      . 

chloesterin,  potassium, 

xanthin,  ammonium, 

tyrosin,  calcium. 

The  products  of  waste  included  under  the  general  term 

** urates"  are  of  organic  origin,  being  the  products  of  disas- 

similation  or  retrograde  metamorphosis  in  the  body.     These 

substances  are  taken  up  by  the  blood  current,  carried  to  the 

liver,  kidneys,  skin  and  other  excrementitious  organs,  when 

they  are  eliminated  from  the  body.     The  products  of  waste, 

together  with  the  chemical  composition  of  the  various  tissues 

of  the  body,  will  complete  the  study  of  the  chemistry  of  the 

human  system. 

The  Amount   of  the   Chemical    Elements   and    the 
Proximate  Principals  of  the  Body  Weighing 

153   Pounds.  lbs.        oz 

Oxygen Ill 

Hydrogen 14 

Nitrogen 3  8 

Carbon 20 

Calcium 2 

Phosphorus 1         12 

Sodium 12 

158 

Water Ill 

Albuminoids 23  7 

Fats 12 

Calcium  phosphate 4  13 

Calciur*              *ate 3 

Sodi                          and  <-^^-r  chemicals 9 
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According  to  Huxley  the  skin  will  weigh.  10  pounds;  bones, 
2Si  pounds;  muscles  and  their  attachments,  68  pound;  fat,  28 
pounds;  brain,  2  pounds;  heart  and  lungs,  3^  pounds;  abdomi- 
nal viscera,  11  pounds;  blood,  which  would  drain  from  the 
body,  7  pounds;  in  all  153  pounds. 


CHAPTER  IX. 


Cavity  Embalming. 


Cavity  embalming,  although  not  as  generally  used  as  in 
former  years,  on  account  of  the  general  increase  of  intelli- 
gence and  the  gradual  discontinuance  in  favor  of  the  more 
scientific  methods  of  arterial  and  needle  injection,  is  still  prac- 
ticed by  hundreds  of  embalmers  throughout  the  United  States. 
While  cavity  embalming  is  a  poor  substitute  for  the  arterial 
or  needle  embalming,  there  is  seldom  a  complete  embalmment 
without  it. 

Instruments  Required  for  Cavity  Embalming. 

The  instruments  required  for  cavity  embalming  are  very 
simple  indeed,  an  ordinary  trocar  and  bulb  syringe  is  all 
that  is  necessary  to  introduce  the  fluid  into  the  cavities.  But 
to  manage  every  detail  of  cavity  injection  the  embalmer 
should  have  two  or  three  sizes  of  trocars,  or  injecting  needles, 
so  that  he  may  use  the  one  best  adapted  to  the  subject.  He 
should  also  be  supplied  with  scalpels,  needles,  ligatures,  etc., 
for  closing  any  openings  made  by  the  trocar  or  knife. 

The  age  of  the  subject  to  be  embalmed  will  influence  you 
in  regard  to  the  amount  of  fluid  to  inject.  Of  course,  you 
would  not  inject  as  much  fluid  into  a  child  as  into  an  adult 
cavity,  and  the  amount  to  be  injected  into  bodies  of  compara- 
tively the  same  size  will  sometimes  be  a  matter  of  conjecture. 
We  may  be  able  to  inject  into  one  side  of  the  body — say  the 
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ply  of  fluid  is  the  mediastinal  space.  This  space  can  be 
reached  by  pushing  the  trocar  inwards  toward  the  center,  so 
that  it  will  be  just  over  the  heart  and  beneath  the  breast-bone. 
Place  of  Injection. — The  best  place  to  inject  the  disinfect- 
ing fluid  into  the  thoracic  cavity  is  at  its  upper  border,  be- 
cause by  this  method  you  can  place  the  fluid  into  the  cavity 
between  the  pleura  and  the  lungs,  and,  entering  the  cavity  at 
the  top  or  superior  border,  you  have  the  effect  of  floating  the 
lungs  in  the  pleural  sacs,  or  just  the  same  as  if  you  had  them 
floating  in  a  bottle.  The  needle  or  trocar  should  be  inserted 
between  the  second  and  third  ribs,  about  two  and  one-half 
inches  from  the  sternum  on  either  side,  entering  the  needle 
or  trocar  just  below  the  lower  border  of  the  second  rib.  The 
trocar  should  be  directed  downward  and  inward  to  the  depth 
of  three  or  four  inches,  after  which  you  may  begin  the  injec- 
tion of  the  fluid.  Proceed  slowly  at  first,  or  until  the  fluid 
begins  to  find  its  way  into  the  spaces,  then  increasing  it  as 
your  judgment  may  direct.  A  slight  swelling  of  the  thoracic 
wall  will  be  the  signal  that  you  have  injected  enough  into 
that  side.  Then  withdraw  the  trocar  and  proceed  just  the 
same  with  the  opposite  pleural  cavity,  carefully  watching 
the  result.  As  soon  as  you  have  placed  sutticient  fluid  around 
the  lunjj^s,  withdraw  the  trocar  nearly  out  of  the  cavity,  then 
direct  it  over  towards  the  center  of  the  chest  and  surround 
the  heart  and  the  structures  of  the  mediastinal  spaced  with 
the  fluid,  when  the  embalming  of  the  thoracic  cavity  will  be 
completed. 

Embalming  the  Thoracic  Cavity  by  a  Single  Needle 

Injection. 

This  is  recommended  by  some  as  a  better  method  than 
the  above,  since  there  is  only  one  puncture  made  in  the 
thorax.     I  am  not  in  favor  of  injectinj^  both  the  cavitiei 
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the  chest  by  this  method,  as  it  endangers  many  of  the  large 
arteries  and  veins,  and  if  it  became  necessary  afterward  to 
do  arterial  embalming,  it  could  not  be  performed,  as  the 
vessels  would  be  ruptured. 

Place  of  Injection. — The  place  selected  for  the  injection 
by  this  method  is  just  above  the  sternum  (breast-bone)  in  the 
median  line  of  the  neck.  The  trocar  should  be  of  the  curved 
form,  as  it  can  be  used  more  successfully  and  with  less  danger 
than  the  straight  instrument.  On  account  of  the  important 
vessels  in  this  vicinity,  the  operator,  in  order  to  do  the  work 
successfully,  should  have  a  knowledge  of  the  anatomy  of 
these  parts,  even  down  to  the  most  minute  detail.  The  trocar 
should  be  driven  straight  back  towards  the  center  of  the 
spinal  column,  and  after  it  has  entered  the  trachea  (wind- 
pipe) a  small  amount  of  fluid  should  be  allowed  to  enter  the 
bronchus  and  air  cells  of  the  lungs.  Then  the  instrument 
should  be  turned  to  the  side  and  directed  backward,  downward 
and  outward,  towards  the  upper  lobe  of  the  lungs,  when  suffi- 
cient fluid  should  be  injected  to  preserve  the  organs.  It  will  be 
remembered  that  the  lungs  lie  more  to  the  back  of  the  thorax 
than  the  front.  The  trocar  should  then  be  drawn  nearly  out, 
when  it  should  be  directed  to  the  opposite  lung  in  the  .same 
direction  as  for  the  former — backward,  downward  and  out- 
ward. The  cavity  may  now  be  filled  in  the  same  manner  as 
the  opposite,  when  the  trocar  can  be  removed.  On  account 
of  the  small  opening  left  in  the  center  of  the  neck,  the  opera- 
tor, before  introducing  the  trocar,  should  stretch  the  skin 
from  below  upwards,  and  while  it  is  in  this  position  the  trocar 
should  be  introduced. 

When  the  trocar  is  removed,  the  skin  will  approximate 
itself  to  its  original  position,  which  would  in  this  case  be  over 
the  breast-bone.  Some  operators  prefer  to  introduce  the 
trocar  in  such  a  way  that  it  will   hug  the  breast-bone.     In 
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doing  this,  the  trocar  should  not  be  inserted  more  than  a  half 
inch  through  the  tissues;  it  should  then  be  turned  upward 
toward  the  under  surface  of  the  sternum,  and  pushed  down- 
ward until  it  rests  over  the  base  of  the  heart;  from  this  point 
it  can  be  pushed  to  either  side  of  the  chest. 

Anatomical  Relations. — When  this  method  is  used,  the 
trocar  being  inserted  along  the  under  surface  of  the  breast- 
bone, we  have  to  the  right  of  the  instrument  the  innominate 
artery  and  vein;  farther  up,  the  common  carotid  artery  and  in- 
ternal jugular  vein.  While  to  the  left  of  the  trocar  we  have 
the  common  carotid  artery,  internal  jugular  vein  and  pneumo- 
gastric  nerve.  Behind,  we  have  the  bronchus,  the  thoracic 
duct,  the  a>sophagus,  and  the  descending  part  of  the  aorta. 

It  will  be  seen  that,  in  either  of  the  above  methods,  the 
trocar  approaches  very  closely  some  of  the  largest  arteries 
and  veins  of  the  thorax,  while  the  method  of  injecting  between 
the  second  and  third  ribs  is  entirely  free  from  such  danger. 
The  amount  of  fluid  to  be  used  in  the  embalming  of  the  tho- 
racic cavity  should  be  determined  by  the  operator's  individual 
judgment,  and  the  size  and  age  of  the  subject. 

Methods  of  Preserving  the  Abdominal  Viscera. 

This  cavity,  on  account  of  the  number  of  important 
viscera  it  contains,  is  one  of  the  most  important  to  the 
embalmer.  The  frequent  and  early  development  of  decompo- 
sition, together  with  the  formation  of  putrefactive  gases  in 
this  part  of  tlie  body,  should  be  sufficient  in  itself  to  cause 
every  student  in  embalming  to  become  familiar  with  its 
boundaries,  contents,  etc.  (See  **  Boundaries  of  Abdominal 
Cavity,"  page  W,) 

Presuming  that  the  reader  is  already  familiar  with  this 
cavity,  its  contents,  etc.,  I  will  take  up  the  subject  of 
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Putrefactive  Gases  and  the  Method  of  their  Removal. 

The  fs^ases  contaiDed  in  the  stomach  and  small  intestines, 
in  life,  are:  oxygen,  hydrogen,  nitrogen,  and  carbonic  acid 
gas.  The  function  of  these  gases  in  the  living  state  being 
to  distend  the  intestines,  aid  peristalis,  prevent  pressure  and 
increase  the  capillary  circulation.  As  soon  as  death  takes 
place  and  decomposition  begins,  the  bacteria  of  putrefaction 
forms  other  gases,  such  as  sulphuretted  hydrogen,  ammonia, 
caiburetted  hydrogen,  etc. 

As  soon  as  the  embalmer  is  called  upon  to  care  for  the 
body  he  should  begin  the  search  for  these  gases  and  remove 
them.  If  there  is  gas  present  in  the  thoracic  cavity,  it  is 
best  removed  by  inserting  the  trocar  at  the  upper  border  of 
the  cavity,  between  the  second  and  third  ribs,  and  about  three 
inches  from  the  breast  bone.  This  will  relieve  all  the  gas 
from  the  cavity  of  the  chest  and  pleura.  The  injection  of 
fluid  can  be  made  through  these  same  openings.  If  the  lungs 
are  distended  with  gas,  it  can  be  removed  by  turning  the 
body  on  the  side,  pulling  out  the  tongue,  and  then  making  a 
pressure  below  the  diaphragm  and  on  the  lower  ribs  upward. 
This  will  usually  remove  all  the  gas  from  the  bronchial  tubes 
and  their  alveoli.  After  the  gas  has  been  removed  from  the 
thoracic  cavity,  the  abdominal  cavity  should  next  receive 
attention.  If  there  is  gas  in  the  abdominal  cavity  —  and 
there  always  is  more  or  less  gas  accumulated  there — you  can 
remove  it  by  tapping  with  the  trocar  or  hollow  needle. 

The  trocar  should  be  inserted  a  little  above  and  to  the 
left  of  the  umbilicus  (navel).  This  will  prevent  injuring  any 
of  the  large  blood  vessels.  The  stomach  should  then  be 
punctured,  and  then  the  intestines;  this  can  be  accomplished 
by  a  single  opening  in  the  cavity,  merely  directing  the  sharp 
'end  of  the  trocar  toward  the  part  of  the  alimentary  canal 
that  you  wish  to  puncture.     The  removal  of  this  gas  from  the 
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abdominal  cavity  is  greatly  aided  by  pressure  uxx>ii  the 
abdominal  walls  with  the  hands,  which  facilitates  the  expul- 
sion of  gas  to  a  great  extent.  If  the  abdomen  collapses  and 
becomes  flabby,  you  have  succeeded  in  removing*  the  gas  and 
the  work  has  been  successfully  accomplished.  But  any  person 
who  has  had  any  great  experience  is  well  aware  of  the  fact  that 
there  are  many  cases  where  you  cannot  let  off  the  gfas  by 
trying  to  puncture  with  the  trocar;  that  is  because  the  intes- 
tines have  become  so  full  of  gas  that  the  trocar,  instead  of 
entering  them  as  it  should,  rolls  off  and  strikes  the  tissue 
planes  of  the  back  and  sides.  When  such  an  extreme  case  as 
this  is  encountered,  it  will  be  necessary  to  make  an  incision 
with  the  scalpel  in  the  median  line  of  the  abdomen,  begin- 
ning just  at  the  umbilicus  (navel)  and  continuing  the  incision 
upward  about  three  inches.  As  soon  as  you  have  opened 
tho  abdominal  cavity,  the  intestines  should  be  caught  up  with 
the  forceps  and  opened  with  the  scalpel  or  scissors  provided 
for  the  occasion. 

A  great  deal  of  the  odor  which  would  necessarily  escape 
can  be  neutralized  by  saturating  a  cloth  with  the  preserva- 
tive solution,  or,  better  still,  with  a  reliable  disinfectant, and 
allow  the  gas  to  penetrate  the  cloth  or  sponge  before  entering 
the  atinosphere  of  the  room.  This  will  not  only  destroy  the 
odor  of  the  gas,  but  will  kill  any  disease  germs  that  might 
escape  with  it,  thus  protecting  the  operator  and  those  who 
would  bo  required  to  enter  the  death  chamber.  After  the  gas 
has  boeii  riMni>ved  from  the  abdominal  cavity,  you  may  pro- 
ceed to  inject  the  preservative  solution,  which,  for  cavity 
ust\  should  bo  a  little  strouiior  than  that  usually  employed 
for  I  ho  arterial  inject  K>n. 

Tho  >tvMnach  iiibo  is  the  best  instrument  to  use  inremov- 
iui:  v:\is  trvMti  tho  stiMuach  auvl  small  intestines.  In  using  this 
instnitiiov:  1:10  hoail  should  bo  inclined  backward,  and  the 
riv:urty  o*   :ho  rTiu^olos  «.»t  tho  nock  and  Lower  jaw  should  be 
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broken  up.  The  tube  may  be  introduced  per  moutb  and 
cesopbagiis  into  tbe  cavity  of  the  stomach.  Fluid  should  be 
injected  after  the  gas  has  been  removed. 

Place  of  Injecting  the  Abdominal  Cavity.— Tbe  best 
place  to  make  the  injection  into  the  abdominal  cavity  is  is 
tbe  umbilical  space,  about  two  inches  to  the  left  and  two 
inches  above  the  umbilicus  (navel).  The  fluid  can  be  intro- 
duced through  tbe  trocar  from  this  point  to  any  part  of  the 
abdominal  cavity.     The  abdominal  cavity  should  receive  any; 


where  from  one  pint  to  three  quarts  of  fluid,  according  to  the 
size  of  the  subject  and  the  judgment  of  the  operator.  After 
the  fluid  has  been  introduced,  the  wounds  made  by  the  trocar 
or  scal))el  should  be  neatly  sewn  up  and  covered  with  plaster; 
this  -will  hide  all  marks  of  the  opening. 


Other  Methods  of  Cavity  Embalming. 

Somf  embalmers  in  this  country  i>refer  to  inject  both  the 
thoracic  and  abdominal  cavity,  by  inserting  the  trocar  into 
tbe  right  or  left  lioj>ochondriac  space,  just  beneath  the  ribs. 
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• 

Another  method  is  to  enter  the  trocar  at  the  umbilicus,  push 
it  upward  through  the  diaphragm  to  the  right  ventricle  of  the 
heart,  thus  removing  the  blood  from  that  organ,  then  with- 
drawing it  slightly  and  pushing  it  on  upward  into  the  right 
and  left  pleural  cavities,  saturating  these  parts  with  the 
fluid,  and  then,  before  removing  the  trocar,  distributing  the 
fluid  to  all  parts  of  the  abdominal  cavity.  In  performing  any 
method  of  cavity  embalming,  where  the  diaphragm  is  to  be 
punctured,  the  operator  should  insert  the  trocar  or  embalm- 
ing needle  through  the  upper  attachment  of  the  membrane, 
just  beneath  the  lower  end  of  the  breast-bone.  (See  **Bames' 
Simplex  Method.")  Prof.  W.  P.  Hohenschuh  prefers  to  in- 
sert the  trocar  'just  beneath  the  ribs  on  the  left  side  of  the 
body.  The  gases  are  first  removed,  then  the  thoracic  and 
abdominal  cavities  are  injected  with  the  preservative.  Prof. 
Hohenschuh  punctures  the  diaphragm  immediately  beneath 
its  attachment  to  the  end  of  the  sternum  (breast-bone).  Mr. 
James  J.  Morris,  superintendent  of  the  Chicago  City  Morgue, 
first  punctures  the  stomach  in  the  epigastric  space,  then  in- 
jects fluid  into  both  the  thoracic  and  abdominal  cavities. 


CHAPTER   X. 


Arterial   Embalming. 

Having"  considered  the  methods  of  cavity  embalming:, 
I  will  consider  the  method  of  embalming  known  as  the  arterial 
process.  The  method  of  preserving  the  body  by  an  injection 
into  the  arterial  system  was  first  practiced  by  Frederick 
Ruysch,  of  Amsterdam,  Holland,  between  the  years  1665  and 
1717.  Ruysch  filled  the  chair  of  anatomy  during  this  period 
and  had  ample  opportunity  for  practicing  the  art,  ^ut,  on  ac- 
count of  his  selfish  nature,  he  died  without  leaving  the  world 
with  the  secret  of  his  process  or  the  chemicals  employed. 

Ruysch\s  methods  did  not  awaken  very  much  interest, 
since  they  were  but  little  known,  and  for  this  reason  some 
authors  have  doubted  that  he  was  the  discoverer  of  the  arte- 
rial method.  It  remained  for  J.  N.  Gannal,  of  France,  to 
awaken  a  scientific  interest  in  the  method  of  preservation  by 
arterial  injection.  Gannal,  in  the  year  1834,  claimed  a  dis- 
covery of  a  new  method  of  embalming  the  body  without 
eviseratin^^  or  mutilation,  but  while  he  made  known  the 
method  (that  of  injecting  the  arterial  system)  his  preserva- 
tive solution  was  kept  a  secret.  On  account  of  the  wide 
interest  awakened  in  the  subject  of  embalming  by  Gannal 
and  his  contemporary,  M.  Suquet,  who  disputed  some  of  Gan- 
nal's  statements,  the  discovery  of  the  method  of  injection 
throuj^di  the  arterial  system  is  generally  accorded  the  latter, 
and  justly  so,  for  any  person  making  a  discovery  that  is  of  so 
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much  importance  to  the  whole  world,  who  jealously  keeps  it 
secret,  is  not  deserving  of  the  honor  of  being  the  discoverer. 
Cavity  embalming  is  merely  temporary  in  its  effects, 
white  arterial  embalming  is  permanent.  The  former  does 
little  in  a  sanitary  point  of  view,  while  the  arterial  method 
is  invaluable,  since  it  destroys  every  germ  in  the  body. 

Reasons  for  Embalming  the  Dead. 

A  great  many  reasons  have  been  advanced  for  embalming 
the  dead.     Some  of  these  are  plausible,  while  some  are,  per-  , 
haps,  fanciful,  but  in  the  majority  of  cases  the  principal  rea- 
son is  to  prevent  the  appearance  of  putrefaction  until  a 
time  that  the  body  may  be  viewed  by  the  friends  of  1 
ceased,  or  until  it  can  be  conveyed  to  a  suitable  resting  f 
This  is  the  first  and  prime  reason  why  embalming  is  pri 
so  extensively  in  this  country.     Since  the  discovery  of 
cause  of  putrefaction  in  animal  tissues,  and  also  since  the  i 
covery  of  the   germ  theory  of  disease,  we  have  added  I 
second,  but  by  no  means  the  least  important  cause, 
of  disinfecting  the  body.     The  importance  of  this  suhjtct  C4I 
hardly  be  overestimated,  since,  by  the  introduction   of  I 
disinfecting  tluids  into  the  body  by  means  of  the  arterial  a 
tem,  the  fluid  penetrates  every   tissue,   and,    by  the  aid 
osmotic  action  percolation  and  imbition  enters  even   t^^ 
tissues  not  supplied  by  the  blood  current,  killing  the  ger 
of  contagion  and  putrefaction,  and  thus  preven  ting  the  spr  ^ 
of  contagious  or  infectious  diseases  or  the  developmeat 
poisonous  gases,  which  might  have  serious  effect  on  tfaeliv^ 

Other  reasons  for  embalming  are  those  that  relate  to 
preservation  of  a  body  until  it  may  be  identified.     A  Hu^^ 
reason  for  embalming  is  that  the  body  is  made  to  look 
like.     Some  of  the  Huids  on  the  market,  especially  those 
taining  the  arsenate  of  soda,  have  the  tendency  to  piod  -y^^. 
redness  of  color  to  the  cheeks  and  exposed  mucous  surf  -= — - 
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Method  of  Arterial  Embalming  —  Instruments 
Required. 

The  iDStruments  required  for  arterial  embalming  should 

B  of  the  very  best  make.     The  operator  should  have  one  or 

ftWo  scalpels,  a   bistoury  or  sharp  pointed  curved  knife,  an 

sneurism  needle,  a  sharp  hook,  and  a  pair  of  dissecting  for- 

These   will   complete   the   instruments  necessary  for 

aking  the  dissection  and  taking  up  the  artery  to  be  injected. 


The  remainin;^  instnimfiils  arc  siicl;  ;i^  arr  I'tniikiy^'il  l^r  male- 
pg  the  injection  into  the  arteries,  and  the  drainage  tubes 
led  for  removing  the  blood  from  the  veins.  The  operator 
^ould  have  two  or  three  sizes  of  injecting  pipes  or  arterial 
tzzles,  also  an  aspirator  or  vacuum  pump,  or,  this  being 
isent,  a  bulb  syringe,  such  as  is  often  used  in  the  household, 
^11  answer  the  purpose.  Special  apparatuses  have  at  times 
sen  devised  for  injecting  the  arteries,  but  those  mentioned 
k  the  preceding  lines  will  suffice  for  all  ordinary  cases. 
15— B 
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The  Condition  of  the  Body  to  be  Embalmed. 

The  condition  of  the  body  should  be  taken  into  consider- 
ation before  commeucing"  the  arterial  injection.  The  time 
which  has  elapsed  since  the  death  of  the  subject,  together 
with  the  presence  or  absence  of  rigor  mortis,  or  the  appear- 
ance of  putrefaction,  will  cause  many  changes  to  be  made 
before  injecting  the  preservative  solution  through  the  system. 
If  the  person  has  been  dead  only  a  few  hours,  then  it  will  not 
make  much  material  difference  and  the  injection  can  begin 
without  taking  any  preliminary  steps,  but  should  the  body  be 
one  that  had  died  a  day  or  two  previous  to  your  being  called, 
then  it  will  be  necessary  to  proceed  with  care.  First  exam- 
ine the  abdominal  and  chest  cavities  and  search  for  the  pres- 
ence of  gas,  carefully  examine  the  face  and  neck  and  observe 
whether  any  discolorations  of  a  putrefactive  nature  have 
made  their  appearance;  examine  over  the  region  of  the  ex- 
ternal and  internal  jugulars  and  see  whether  there  is  any  post 
mortem  staining  along  these  vessels,  also  whether  there  is 
any  blood  present.  If  there  is  venous  congestion  and  the 
veins  of  the  neck  are  filled  with  blood,  caused  by  the  gases 
in  the  thorax  and  below  the  diaphragm  pressing  upward  on 
the  large  venous  trunks,  whose  valves  above  the  heart  offer 
no  impediment  to  the  regurgitation  of  the  blood,  it  will  be 
best  not  to  relieve  the  gas  until  you  have  made  the  dissection 
over  the  artery  you  desire  to  inject,  as  by  opening  the  accom- 
panying vein  along  the  course  of  the  artery,  such  as  the 
basilic  or  femoral,  the  blood  may  be  withdrawn  much  easier, 
since  the  pressure  of  the  gas  aids  the  blood  to  escape  from 
the  opening  made  in  the  veins.  After  this  has  been  accom- 
])lished  and  the  blood  removed,  then  the  abdominal  and  chest 
cavities  should  be  relieved  of  the  gases  contained  therein  and 
tlie  arterial  injection  begun.  Should  the  rigor  mortis  be 
l)resent.  it  should  be  broken  up  by  flexing  and  extending  the 


ARTERIAL   EMBALMING.  227 

limbs  until  they  become  quite  supple;  the  neck  should  also 
be  turned  from  side  to  side,  so  as  to  break  up  the  rigidity  of 
the  muscles  in  that  locality.  (See  ** Barnes'  Needle  Process.") 
The  advantages  gained  in  breaking  up  the  rigor  mortis 
before  beginning  the  arterial  injection  are  several.  Firstly, 
the  fluid,  on  account  of  the  suppleness  of  the  body,  enters  the 
circulation  much  freer  than  when  it  is  present;  secondly,  the 
rigor  mortis  not  returning  after  once  being  thoroughly  broken 
up  permits  of  the  easy  penetration  of  the  fluid  into  the  mus- 
cular  tissues;  thirdly,  the  veins  not  being  compressed  al- 
lows the  return  of  the  fluid  to  the  right  side  of  the 
heart.  Thus  it  will  be  seen  that  the  body,  in  order  to  receive 
the  most  complete  embalmment,  should  be  in  a  state  of  sup- 
pleness, so  that  nothing  will  impede  the  circulation  at  any 
point.  It  has  been  advised  by  foreign  authors  that  the  body 
should  be  placed  in  a  warm  bath,  so  that  the  rigidity  should 
be  broken  up  and  the  capillary  system  dilated  in  order  to 
permit  of  the  easy  injection  of  the  fluid.  This  has  been  prac- 
ticed by  some  of  our  colleges  in  this  country;  not  so  much  for 
the  embalming  of  the  body  as  it  was  to  secure  a  thorough 
injection  of  wax  or  starch  compounds  into  the  arteries  for  the 
purpose  of  arterial  demonstrations.  In  the  injection  of  such 
compounds  for  this  purpose,  the  heating  of  the  body  by  im- 
mersion in  a  warm  bath  — 130  deg.  F. — enlarges  the  capillary 
system  and  prevents  the  too  rapid  cooling  of  the  substance 
when  injected.  I  have  found,  however,  that  this  is  entirely 
unnecessary,  for,  if  the  rigidity  of  the  body  be  completely 
broken  up,  then  the  arteries  can  be  made  to  stand  out  per- 
manently by  the  injection  of  a  warm  solution  of  plaster  of 
Paris,  which  has  been  colored  by  some  of  the  analine  dyes — 
red  can  be  used  for  the  injection  of  the  arteries  and  blue  for 
the  veins.  For  the  purpose  of  demonstrations,  this  excels 
anything  I  have  ever  used.  Having  dwelt  for  a  few  minutes 
on  the  conditions  which  are  liable  to  be  present  in  all  bodies, 
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merely  admonishing"  the  reader  to  be  careful  not  to  be  too 
hasty  in  making  the  injection,  I  will  proceed  with  the  re. 
mainder  of  the  chapter. 

Selection  of  the  Artery  to  Receive  the  Injection. 

After  the  preliminary  examination  of  the  body  has  been 
completed,  the  next  step  is  toward  the  selection  of  the  artery 
that  will  be  best  adapted  to  the  case.  Richardson  says,  if 
the  upper  limbs  are  the  best  developed,  then  the  brachial 
will  answer  the  purpose  best.  This  artery,  he  adds,  should 
be  taken  up  in  the  upper  third  of  its  course,  but  if  the  lower 
limbs  are  best  developed,  then  the  femoral  artery  in  scarpas 
space  will  answer  the  purpose  best. 

I  have  given  very  little  attention  to  the  development  of 
the  upper  or  lower  limbs  in  their  relation  to  embalming*,  but 
if  the  size  of  the  vessel  is  the  main  object  sought  for,  then  I 
would  choose  either  the  femoral  or  the  carotids,  for  in  ninety- 
nine  per  cent,  of  the  cases  these  vessels  are  larger  than  the 
brachial  in  the  arm.  It  is  not  so  much  the  size  of  the  vessel 
as  it  is  the  convenience  in  operating  and  injecting.  The  rig'ht 
arm  offers  the  best  advantage  to  a  right-handed  person,  and 
vice  versa;  the  left  being  preferred  by  left-handed  operators. 
I  use  the  left  brachial  artery  in  preference  to  the  right  be- 
cause it  has  alongside  of  it  the  left  basilic  vein,  which,  on 
account  of  its  gradual  curve  towards  the  heart,  is  the  best 
vein  for  the  removal  of  blood.  The  femoral  should  never  be 
injected  in  a  lady  subject,  as  it  causes  unnecessary  exposure 
which,  in  some  cases,  will  cause  a  great  deal  of  criticism. 
Should  the  lady  be  already  dressed  when  you  are  called,  it 
would  Ue  very  difticult  to  inject  the  brachial  without  remov- 
inir  tlie  clothinir;  in  this  case  neither  the  femoral  or  the 
brachial  should  be  used,  as  the  radial  at  the  wrist,  or  the 
|u>sltTior  tibial   artery  will  answer  the  purpose  best.     The 
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posterior  tibial  should  be  raised  in  its  course  just  back  of,  and 
between  the  inner  ankle  and  the  tendo  achilles.  If  the  sub- 
ject be  that  of  a  well-developed  man,  I  prefer  to  use  the 
brachial  artery  in  the  left  arm,  for  reasons  before  stated,  but 
should  the  body  be  only  of  medium  stature,  then  it  is  prefer- 
able to  use  the  right  common  carotid.  In  children  I  find  this 
artery  is  one  of  the  best  arteries  to  use,  principally  on  account 


Injecting  brachial  a 


of  its  size,  and  also  because  the  jugular  vein  (internal)  is 
placed  alongside  of  it,  thus  offering  very  favorable  conditions 
for  the  removal  of  biood  from  the  face  and  neck  and  all  parts 
of  the  body.  On  account  of  the  position  of  the  brachial  ar- 
tery in  the  arm,  I  believe  that  nine-tenths  of  all  the  bodies 
embalmed  in  the  United  States  receive  their  injection  of  fluid 
through  this  artery.  Demonstrators  in  medical  colleges  pre- 
fer to  inject  the  right  common  carotid  in  the  neck,  as  it  is  a 
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large  artery  and  is  very  easily  taken  up  and  injected.  On 
account  of  the  free  anastomosis  of  this  vessel  with  the  oppo- 
site common  carotid,  also  its  relation  with  the  great  aorta, 
it  is  possibly  the  best  artery  in  the  body  to  use  for  the  pur- 
pose of  embalming. 

The  operator  having  made  the  selection  of  the  vessel  he 
desires  to  inject,  he  should  begin  to  raise  it  at  the  best  pos- 
sible point.  On  account  of  the  anastomosis  or  collateral  cir- 
culation, the  brachial  will  receive  the  best  injection  when 
taken  up  in  its  middle  third,  while  the  femoral  should  be 
taken  up  at  the  junction  of  its  upper  and  middle  thirds,  or 
below  the  division  of  the  profunda.  Should  the  brachial  be 
the  artery  decided  upon,  the  embalmer  will  begin  his  incision 
between  the  biceps  and  triceps  muscles,  midway  between  the 
arm-pit  and  the  bend  of  the  elbow;  after  cutting  down 
through  the  skin  and  superficial  fascia,  the  deep  fascia 
should  be  siezed  with  the  forceps  and  carefully  divided,  so  as 
to  expose  the  vessels.  The  artery  should  be  exposed  fully 
two  inches,  so  that  the  operator  will  have  little  trouble  in 
inserting  the  arterial  nozzle.  The  artery  should  be  raised 
and  brought  more  to  the  surface  by  placing  the  handle  of  the 
scalpel,  or  other  instrument,  beneath  it.  The  incision  should 
be  made,  first  crosswise,  then  a  second  incision  intersecting 
this  at  the  center;  this  second  incision  will  be  in  the  long 
axis  of  the  vessel  and  should  not  exceed  a  quarter  of  an  inch 
in  length.  The  scissors  answers  this  purpose  better  than  the 
sharp-pointed  bistoury  or  scalpel.  Through  the  opening 
made  by  the  scissors  the  arterial  tube  best  adapted  to  the 
size  of  the  vessel  should  be  introduced,  pointing  toward  the 
heart. 

This  tube  should  be  pushed  up  in  the  lumen  of  the  artery 
for  an  inch  or  more  and  should  be  carefully  tied  in  position 
with  ligatures.  On  account  of  the  improvement  recently 
made  in  injecting  tubes,  a  single  ligature  will  be  sufficient, 
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but  should  the  tube  be  of  the  straight  and  unnotched  variety, 
then  the  operator  had  better  apply  two  ligatures.  It  is  not 
necessary  to  ligate  the  distal  end  of  the  exposed  artery  until 
the  effect  of  the  collateral  circulation,  when  it  should  be  tied. 
After  everything  is  in  position,  the  tube  held  to  the  arm  by 
means  of  a  piece  of  tape,  the  injection  of  the  fluid  should 
begin. 

Mode  of  Injection. 

So  many  instruments  have  been  placed  on  the  market  in 
the  past  three  years,  for  the  purpose  of  forcing  the  fluid  into 


the  circulation,  that  several  of  tbem  arcworthy  of  some  at- 
tention in  this  work.  The  older  iutnuiients  for  injection 
were  dt^vised  on  the  plan  of  faydriMlta     S  pteasure;  an  ordinary 


% 
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fountain  syringe  or  other  receptacle  was  charged  with  the 
preservative  solution  and  a  piece  of  rubber  tubing  was  con- 
nected to  the  arterial  tube.  After  this  had  been  accomplished, 
the  receptacle  containing  the  fluid  was  placed  from  twenty- 
four  to  thirty-six  inches  above  the  level  of  the  body,  the  fluid 
being  allowed  to  enter  the  circulation  very  slowly.  Injecting 
the  body  by  this  method  is  still  practiced  in  some  of  the  in- 
stitutions of  the  United  States,  but  it  has  almost  disappeared, 
or  has  been  discarded  entirely  by  the  undertaking  profession. 
The  Wagner  injector,  the  Taggart  aspirator  and  the  Allen 
embalming  pump  have  been  the  latest  devices  used  for  forc- 
ing the  fluid  over  the  circulation. 

I  have  used  all  of  these  different  injecting  apparatuses, 
and  find  that  the  bulb  syringe,  the  Taggart  aspirator  and  the 
ordinary  form  of  Potain's  aspirator  or  vacuum  pump  answers 
the  purpose  best.  These  instruments  can  be  obtained  in 
almost  any  instrument  house,  or  in  any  of  the  various  casket 
factories  of  the  United  States,  who  keep  a  full  line  of  them. 
The  injecting  apparatus  should  be  connected  to  the  arterial 
nozzle  and,  according  to  Richardson,  a  small  amount  of  Am- 
monia vapor  should  first  be  thrown  into  the  arteries,  in  order 
to  dilate  the  smaller  vessels.  It  should  also  be  remembered 
that  ammonia  is  a  very  efticient  antiseptic.  After  this  has 
been  completed,  the  injection  of  the  solution  proper  should 
begin.  It  is  not  altogether  necessary  for  the  injection  of  the 
ammonia  vapor,  to  insure  successful  embalming,  the  advant- 
ages in  using  it  being  first  todialate  the  vessels,  and,  second,  to 
act  as  an  antiseptic  and  as  a  slight  preservative.  One  thing 
the  operator  should  remember,  in  beginning  the  injection  of 
the  body,  is  to  have  patience.  Never  begin  the  injection  in 
a  hasty  manner.  The  nearer  the  fluid  can  be  allowed  to  enter 
the  circulation  of  its  own  accord,  the  better,  as  there  is  no 
danger  of  rui)turing  the  circulation  and  the  fluid  escaping  into 
one  or  the  other  cavities  of  the  body.     From  one-half  to  one 
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hour  should  be  taken  up  in  a  successful  arterial  embalmment. 
If  the  fluid  is  entering  the  circulation  properly,  the  veinft  r/f 
the  forehead  and  on  the  dorsal  surface  of  the  feet  will  be^^in 
to  become  prominent.  This  will  sometimes  occur  when  only 
a  small  amount  of  the  fluid  has  been  introduced;  especially  is 
this  so  where  the  venous  system  is  pretty  well  filled  with 
blood.  The  injection  should  be  continued  until  there  is  some 
resistance  to  the  further  entrance  of  the  floid;  at  this  point 
the  operator  should  stop.  The  tube  should  be  disconnected 
from  the  arterial  tube  and  a  cap  placed  over  the  arterial  noz- 
zle so  as  to  prevent  the  escape  of  the  fluid  from  the  system. 
If  the  preservative  solution  has  entered  the  system  and 
has  penetrated  into  the  tissues,  it  may* be  detected  by  needle 
punctures  in  the  bottom  of  the  feet,  or  punctures  with  the 
scalpel  in  the  muscular  part  of  the  toes;  the  fluid  will  escape 
from  these  punctures  or  openings  if  the  circulation  is  prop- 
erly filled.  The  escape  of  an  ounce  or  two  of  the  fluid  will 
not  make  much  material  difference  in  the  process  of  a  suc- 
cessful embalmment. 

EfTects  of  a  Successful  Arterial  Injection. 

« 

If  the  chemicals  introduced  are  exerting  auy  power  as  a 
preservative,  they  will  soon  begin  to  manifest  the  condition 
by  causing  a  slight  mottling  of  the  tissues  of  tlie  face,  although 
with  some  very  good  i)reservatives  this  does  not  take  place, 
but  in  this  case,  instead  of  causing  a  mottled  condition  of  the 
tissues,  they  are  changed  uniformly,  either  to  a  whitened  con- 
dition or  to  a  lifelike  appearance,  the  cheeks  and  lips  chang- 
ing their  pallor  to  that  of  a  slightly  reddish  color.  In  this 
respect  it  is  very  easy  to  detect,  by  this  appearance,  whether 
the  preservative  solution  employed  contains  arsenic  or  zinc 
chloride.  If  the  fluid  is  made  of  the  arsenical  preparalif)n>, 
combined  with  alum,  corrosive  sublimate,  and  other  chemicals 
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in  a  watery  or  alcoholic  menstrum,  the  effects  of  the  preserva- 
tive will  be  to  change  the  tissues  more  to  a  life-like  appear- 
ance, while  fluids  having  zinc  chloride  for  their  base  first 
cause  a  mottling  of  the  surface,  which  subsequently  hardens 
the  tissue,  and  the  whole  body  becomes  a  marble-like  white- 
ness. 

These  changes  do  not  take  place  for  several  hours  after 
the  preservative  solution  has  been  introduced,  and  in  some 
bodies,  possibly  on  account  of  variations  in  their  chemical 
composition,  these  changes  do  not  take  place  at  all. 

Second  Injection.  In  such  cases  it  is  well  to  make  the 
second  injection  of  the  embalming  fluid.  At  least  twelve  hours 
should  elapse  between  the  first  and  second  injections  of  the 
fluid,  but  if  the  process  be  delayed  for  a  few  hours  longer  it 
will  make  little  difference,  as  the  amount  of  fluid  introduced 
at  the  first  injection  will  be  sufiicient  to  preserve  the  body  for 
several  days. 

If  you  have  decided  to  make  the  second  injection,  the 
same  fluid  should  be  used  as  was  previously  employed,  as  one 
fluid  might  form  an  incompatible  with  another,  and  the  whole 
process  would  thus  be  a  failure.  Attach  your  tubing  to  the 
arterial  nozzle,  which  had  been  left  in  position,  and  begin  the 
second  injection  with  as  much  caution  as  the  first,  taking 
plenty  of  time.  The  arteries  have  a  tendency  to  empty  them- 
selves of  the  fluid  injected  into  them  in  the  course  of  eight  or 
ten  hours,  and  it  will  be  found  that  you  may  inject  as  much 
fluid  during  the  second  operation  as  was  injected  during  the 
first.  This  is  very  easily  explained;  the  fluid  when  first 
injected  is  confined  almost  exclusively  to  the  vascular  system, 
but  in  the  course  of  a  few  hours,  or  as  soon  as  osmotic  action 
takes  place,  the  fluid  is  absorbed  from  the  vessels  and  passes 
into  the  tissues,  thus  the  second  injection  merely  refills  the 
arteries  and  veins  and  forces  the  imbition  of  the  fluids  by  the 
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In  the  course  of  twenty-four  to  thirty-six  hours  after  the 
embalmment,  if  the  body  becomes  rigid  and  the  tissues  take 
on  a  stony  hardness,  it  is  a  most  favorable  sign  of  a  successful 
and  permanent  embalmment.  This  having  been  secured,  the 
embalmer  should  remove  the  arterial  tube  from  the  vessel 
and  proceed  to  close  the  wound.  If  the  fluid  used  contained 
chloride  of  zinc,  the  vessel  may  be  securely  plugged  or  oc- 
cluded by  injecting  from  four  to  six  ounces  of  silicate  of  soda 
just  before  removing  the  nozzle.  The  silicate,  when  it  comes 
in  contact  with  the  chloride  of  zinc,  forms  a  coagulum  which 
prevents  any  fluid  from  entering  or  passing  through  it,  but  in 
the  fluids  generally  employed  in  this  country,  it  will  be  neces- 
sary for  the  operator  to  ligate  the  artery  as  soon  as  he  removes 
the  injecting  tubes.  This  will  prevent  any  further  leakage, 
and  is  less  trouble  than  injecting  the  silicate  of  soda  solution. 
Having  removed  the  arterial  nozzle  and  ligated  the  vessels, 
the  surplus  fluids  should  be  taken  up  with  a  small  piece  of 
absorbent  cotton,  and  the  wounds  closed  with  linen  or  cat-gut 
ligatures,  the  best  stitch  to  use  being  the  ordinary  anatomical 
stitch  or  that  generally  employed  in  covering  base  balls. 

A  little  care  in  stitching  the  wound  over  the  vessel  will 
prevent  the  sutures  from  showing.  The  stitches  in  all  cases, 
however,  should  be  covered  with  a  piece  of  court  plaster. 

^     Amount  of  Fluid  to  be  Injected. 

The  amount  of  fluid  required  for  a  subject  depends,  first, 
on  the  quality  of  the  fluid  as  a  preservative;  second,  on  the 
size  and  age  of  the  subject;  and  third,  on  the  judgment  of  the 
operator.  If  the  subject  to  be  embalmed  is  that  of  a  small 
child  between  the  ages  of  five  and  ten  years,  from  one  to  two 
pints  of  the  fluid  injected  into  the  circulation  will  be  sufficient, 
but  for  the  adult  subject  the  weight  is  an  important  feature 
for  the  estimation  of  the  amount  of  fluid  to  be  used.     If  the 
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subject  is  of  average  weight,  150  pounds,  from  two  to  three 
quarts  will  be  required,  while  in  a  plethoric  subject  I  have 
injected  as  much  as  six  quarts  of  fluid,  without  forcing  the 
circulation  or  causing  any  rupture  of  the  vessels.  The 
importance  of  injecting  enough  fluid  into  the  body  of  a  ple- 
thoric individual  cannot  be  overestimated,  as  these  cases,  on 
account  of  the  large  amount  of  fatty  tissue  they  contain, 
undergo  putrefaction  with  alarming  rapidity,  even  after  good 
fluids  have  been  introduced.  The  cause  of  this  decomposition 
in  such  cases  is  the  result  of  the  incomplete  fluid  supply  to 
the  fatty  tissues.  Hardly  any  blood  vessels  can  be  detected 
in  them,  thus  the  fluids  must  reach  these  parts  by  percolation 
or  imbition. 

Skin-Slip. 

Slipping  of  the  skin  is  an  indication  that  si^ifies  the 
beginning  of  putrefaction  between  the  two  layers  of  the  skin. 
It  occurs  in  all  those  subjects  who  die  of  diseases  caus- 
ing rapid  decomposition,  such  as  drowning,  dropsy,  child- 
birth, and  in  fact  any  case  where  there  is  an  increase  in  the 
watery  constituents  of  the  body. 

It  will  also  occur  in  any  dead  body  after  putrefaction  com- 
mences in  the  Mv  tnucosum,  the  fatty  layers  or  cellular  layer 
just  beneath  the  outer  layer  of  the  skin.  The  putrefactive 
bacteria  cause  liquification  of  the  tissues  at  this  part,  and 
the  slightest  pressure  will  cause  the  outer  layer  of  the  skin 
to  become  detached.  There  is  only  one  successful  method  of 
preventing  skin -slip,  and  that  is  the  injection  of  a  fluid  con- 
taining Formaldehyde.  On  account  of  the  hardening  and 
tanning  effect  on  the  skin  caused  by  this  chemical,  I  have 
seen  cases  of  advanced  skin-slipping  (putrefaction)  suddenly 
stopped,  and  the  skin  subsequently  hardened  so  that  it  was 
next  to  im])ossible  to  remove  it  with  the  hands. 
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After  Treatment. 

The  arterial  embalming  having  been  completed  and  the 
-wound  neatly  sewn  up^  the  next  step  will  be  to  surround  the 
organs  contained  in  the  abdominal  and  chest  cavities  with 
the  preservative.     The  gases  having  been  removed  from  the 
abdomen  by  the  long  hollow  needle  or  trocar,  the  fluid  should 
be  introduced  and  distributed  to  different  parts  of  the  abdom- 
inal cavity,  so  that  it  will  come  in  contact  with  all  the  organs. 
Sometimes  the  needle  puncture  will  not  be  sufficient  to  re- 
move the  gas  and  you  will  have  to  resort  to  the  use  of  the 
scalpel  or  bistoury.     In  such  cases  the  incision  should  be 
made  in  the  median  line  just  below  the  umbilicus  (navel),  and 
should  not  be  more  than  an  inch  in  length.     The  intestines 
can  be  caught  up  by  the  forceps  and  incised,  when  the  gas 
will   escape.      Another  method  to  remove  the  gas   without 
making  the  open  incision,  is  to  take  the  sharp-pointed  bis- 
toury, introduce  it  through  the  same  opening  previously  made 
by  the  embalming  needle  or  trocar,  and  turn  it  in  several 
ways  after  it  has  entered  the  cavity,  when  it  will  cut  through 
some  part  of  the  intestinal  tract  and  the  gas  will  be  allowed 
to  escape.     There  are  objections  to  this  method,  however,  as 
the  knife  might  cut  off  some  of  the  branches  of  the  mesen- 
teric arteries  and  the  fluid  previously  injected  would  escape 
into  the  cavity. 

The  thoracic  cavity  should  next  receive  attention,  the 
fluid  should  be  injected  into  the  right  and  left  pleural  spaces 
through  a  puncture  between  the  second  and  third  ribs. 
About  one  pint  of  the  preservative  solution  should  be  injected 
into  each  cavity  and  after  this  has  been  completed,  the  oper- 
ator should  inject  from  four  to  six  ounces  into  the  medias- 
tinal spaces.  This  will  complete  the  injection  of  the  cavities. 
The  openings  made  by  the  trocar  or  scalpel  should  be  neatly 
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cUfp^fl  \fy  hf^in^  brriii^ht  together  with  a  stitch  and  afterwards 
rov^r^il  with  ftlnnU'r. 

If  Uir  hriily  JH  (;nly  to  be  kept  a  short  time,  it  will  not  be 
UPCrHHitry  Uf  bandage  it,  but  if  the  body  is  to  be  preserved 
tni1rflnlti*ly  it  Ntiotild  be  carefully  wrapped  in  bandages  made 
from  rliri'MO  riotli.  TlieHc  bandages  should  be  from  three  to 
n\n  \tu'hrn  in  widtli,  and  bc'fore  applying  should  be  saturated 
In  llir  follnwint;  mixture: 

Carbolic  acid,  three  parts. 
( -ollodlan,  twenty-two  parts. 

IMie  collodian  l(i»epK  the  air  from  coming  in  contact  with 
lhr»  body  and  Icei^pH  the  sicin  soft,  preventing  the  dessication 
find  Nlipplnji  \iN\ially  present  in  bodies  where  the  bandaging 
\n  leil  off.  t\\rl>olic  acid,  being  one  of  the  strongest  disin- 
fectrtnls.  prevents  the  development  of  anj'  bacteria  of  a  putre- 
frt\Mive  nal\nv.  The  bandaging  should  only  invest  the  body 
rt»  far  as  the  neck,  thus  permitting  it  to  lie  in  state  or  to  be 
viewed  bv  the  Iriends  and  Relatives  of  the  deceased. 

\\  the  body  is  to  Ih^  transported,  by  rail  or  :»aL  it  will  be 
tUH^es^avy  to  have  the  casket  made  so  as  to  fit  the  bo^dj  as 
pe^tectly  as  possible;  it  should  l>e  heavily  padded,  asd  ai  ibe 
»ides  ot  the  head  small  pillows  v>r  blankets  sboin^d  ^  jilaMid 
to  ptvxent  the  head  from  v"onvU^^ion  or  from  tnTxinir  nm  Tht 
\u\c.  thr.>  ta\ov»nv:  the  5:Tavitation  of  the  fuidi^trtbt-  jutTifi 
iVNtm^  or.  the  lv>::or.i  oi  the  casket.  Thi>  will  a^wm3^  rjiufie 
more  o;  ",<  v>  .v.sco.orat  .or.,  as  was  the  ca>ie  in  tbt  hndr  n:  fj[- 
Mr.v.vir.  i^.;*\    ^x :  .v  r:  >>,is  shipped  from  Mexico T/< Inciianai'- 
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CHAPTER  XI. 


Needle  Eiiibalining. 


Needle  embalming  was  first  Introduced  by  Benjamin  Ward 
Richardson,  of  London,  England,  in  1884.  Dr.  Richardson's 
process  is  generally  known  in  this  country  as  the  **eye  injec- 
tion." It  consists  of  injecting  the  vascular  system  by  and 
through  the  cerebro-spinal  cavity. 

This  process,  for  reasons  which  will  be  explained  in  the 
few  pages  following,  has  almost  entirely  been  discarded  by 
the  profession  in  this  country.  The  eye  method  was  first 
taught  in  the  United  States  by  F.  A.  Sullivan,  who  claimed 
it  as  his  own  discovery  and  that  he  could  embalm  the  whole 
body  by  an  injection  by  means  of  a  hollow  needle  introduced 
into  one  of  the  orbits  of  the  eye.  He  had  not  progressed  very 
far  in  his  teachings  until  he  was  challenged  by  J.  H.  Clarke, 
of  Springfield,  Ohio,  to  an  open  debate  to  take  place  either  in 
Chicago,  St.  Louis,  Cincinnati,  Baltimore,  Philadelphia,  New 
York  or  Boston. 

From  the  nature  of  Prof.  Clarke's  challenge,  it  seems  that 
he  does  not  state  any  impossibility  of  performing  the  method 
known  as  the  eye  injection,  but  the  debate  is  to  decide  which 
is  the  best  method  —  the  eye  injection  or  the  arterial  method. 
The  challenge  was  never  accepted  and  neither  of  these  prin- 
cipals ever  offered  any  scientific  reason  for  or  against  the 
method. 

The  Eye  Process. 

The  body,  to  be  embalmed  by  this  method,  should  be 
placed  on  a  table,  with  the  head  slightly  elevated;  all  cloth- 
ing which  would  press  upon  the  large  venous  trunks  of  the 
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neck  should  be  carefully  removed  so  as  to  permit  of  an  easy 
flow  downward  through  the  jugulars.  The  operator  should 
have  at  hand  a  small  hollow  needle,  from  four  to  six  inches 
in  length,  and  a  suitable  injecting  apparatus,  the  ordinary 
bulb  syringe  answering  the  purpose  admirably. 

The  needle  should  be  introduced  at  the  inner  comer  of  the 
^ye  and  directed  backward  and  along  the  sphenoidal  fissure 
until  it  enters  the  cavity  of  the  cranium.  The  needle  should 
be  introduced  into  this  cavity  for  the  length  of  three  or  four 
inches,  when  the  injection  may  begin.  It  is  claimed  by  some 
that  the  needle  enters  the  optic  foramen  in  the  apex  of  the 
orbit,  but  this  is  a  mistake,  for,  should  the  needle  enter  this 
foramen  it  would  be  pointing  towards  the  outer  canthus  of  the 
eye,  instead  of  the  inner.  From  eight  to  twelve  ounces  of 
the  fluid  should  be  introduced  by  this  method,  when  the  veins 
of  the  head  and  neck  will  become  prominent,  on  account  of 
the  fluid  entering  their  substance  and  proceeding  towards  the 
heart.  After  two  or  three  pints  of  fluid  have  been  injected, 
the  operator  should  introduce  several  more  ounces  into  the 
thoracic  and  abdominal  cavities,  completing  the  operation 
by  injecting  into  the  extremities  from  four  to  eight  ounces 
more.  It  is  also  advisable  to  inject  the  muscles  over  the 
thorax  and  abdomen,  and  wrap  the  body  in  bandages  satur- 
ated in  the  solution  given  on  a  preceding  page.  The  addi- 
tion of  tannin,  j:!fum  benzoin,  and  eucalyptus  to  this  mixture 
will  greatly  increase  its  preserving  qualities,  and  will  give  a 
pleasant  odor,  which  will  fill  the  atmosphere  in  the  vicinity 
of  the  body. 

Experiments   on   the   Eye  Injection. 

After  the  controversy  between  Clarke  and  Sullivan, 
neither  one  havinj^'"  produced  statements  to  prove  their  asser- 
tions for  or  atrainst  the  "eye  injection,"  Mr.  W.  W.  Harris, 
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wbom  I  have  the  honor  of  being  personally  acquainted  with, 
settled  the  dispute  by  conducting  the  following  experiments: 
The  bead  was  decapitated  and  placed  upon  a  table,  as 
shown  in  the  illustration.  Two  needles  were  introduced 
through  the  sphenoidal  fissure  and  into  the  cavity  of  the 
cranium,  these  needles  being  connected  to  a  single  syringe  by 
rubber  attachments  and  a  "Y"  connection.  Arterial  nozzles 
were  inserted  into  the  carotid  arteries  and  internal  jugular 
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lecllng  apparatus  is  attached  to  the  needles:  the  Buld  Inlet 
le  Jugular  veins,  JJ,  and,  second.  Into  the  carotid  arteries,  CC. 

veins,  where  they  had  been  severed  in  the  decapitation.  The 
same  were  securely  tied  and  tubing  attached,  leading  each  t  o 
a  separate  bottle.  These  bottles,  for  convenience,  were 
placed  on  a  bench  somewhat  lower  than  the  table.  After  the 
connections  were  completed,  the  injection  was  begun.  The 
first  few  contractions  of  the  bulb  forced  the  fluid  out  of  the 
spinal  canal,  from  which   it   flowed  freely  and  as  fast  as    the 
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turned  their  attention  to  the  perfection  of  embalming  fluids, 
and  the  improvement  in  that  line  has  reached  a  very  high 
degree.  Bacteriological  science  has  been  the  latest  aid  in 
the  making  of  these  fluids,  for  from  it  we  have  added  to  our 
preservatives  such  chemicals  and  antiseptics  as  will  unques- 
tionably kill  any  disease  or  putrefactive  bacteria  in  the  body, 
if  properly  and  skillfully  introduced. 

The  eye  process  was  taken  up  in  this  country  and  given 
a  severe  test,  but  it  has  stood  all  the  tests  that  the  critic 
could  apply.  It  had  its  drawback,  however,  since,  in  the 
great  majority  of  cases,  swelling  and  bulging  of  the  eye  were 
a  prominent  feature,  and  caused  many  an  operator  to  aban- 
don it  and  go  back  to  the  method  of  arterial  injection.  We 
find  then  that  the  eye  process,  which  had  been  advanced 
by  a  person  who  unscrupulously  claimed  it  as  his  own  discov- 
ery, was  cast  aside  because  it  disfigured  the  eyes,  and, 
second,  because  it  could  not  be  tolerated  by  the  relatives  and 
friends  of  the  deceased.  Inserting  a  needle  through  the 
orbit  alongside  of  that  delicate  organ,  the  eye,  was  a  trying 
ordeal  for  the  friends  of  the  deceased,  and  disgusting  to  the 
operator,  indeed,  when  he  accidentally  caused  a  disfigure- 
ment of  the  eye-ball.  The  process  which  I  will  now  describe 
for  the  first  time  by  any  demonstrator  in  the  world,  does  away 
with  the  eye  injection,  yet  reaches  the  same  cavity  and  se- 
cures as  complete  circulation  as  though  the  fluid  was  injected 
into  the  brachial  artery  itself.  The  body  to  be  embalmed  is 
to  receive  its  circulation  by  and  through  the  cerebro-spinal 
cavity.  This  cavity  is  reached  by  using  a  small  four  or  six 
inch  hollow  needle  inserted  into  the  posterior  part  of  the 
neck  and  through  the  foramen  magnum  in  the  occipital  bone. 
The  needle  introduced  into  the  cavity  by  this  method  pen- 
etrates the  cerebro-spinal  cavity  more  direct  than  when  the 
needle  is  inserted  into  or  through  the  sphenoidal  fissure  at 
the  apex  of  the  orbit,  and  at  the  same  time  there  is  no  dangrer 
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of  rupturing  the  circle  of  Willis.  That  circle  of  arteries 
which  is  formed  by  the  anastomosis  of  the  internal  carotids 
with  the  branches  of  the  basilar,  lies  anterior  to  the  opening 
in  the  occipital  bone,  and  rests  more  on  the  basilar  process; 


between  ihTi 
penetraHnK  t! 
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f  the  head  and  neck;  needle  Ir 
AoatoEDlcal  relations  of  tni 


thus,  when  the  needle  is  introduced  you  insert  it  behind  the 
arteries  and  a  little  to  the  side,  while  when  we  inject  through 
the  bony  openings  in  the  orbit  we  are  in  danger  of  penetrat- 
ing the  anterior  branches  of  the  circle  and  breaking  the  circu- 
lation.    It  makes  little  difference  if  you  do  go  through  the 
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longitudinal  sinus  by  the  eye  method,  but  in  using  the  needle 
through  the  foramen  magnum  you  reduce  the  danger  of  rup- 
turing either  the  arteries  or  veins  to  a  minimum;  because,  as 
before  stated,  the  circle  of  Willis  lies  anterior  to  the  foramen 
magnum  in  the  occipital  bone,  while  the  lateral  sinus  and  the 
torcular  herophilii  lie  back  of  the  opening  and  from  one  and 
one-half  to  two  inches  posterior  to  it.  The  longitudinal  sinus 
cannot  be  reached  by  this  method  by  using  a  six-inch  needle, 
for,  since  the  direction  of  the  needle  is  towards  the  opposite 
eyebrow,  the  needle  would  strike  to  the  sides  of  that  great 
sinus. 

The  needle  which  has  been  inserted  into  the  parts  is  so 
made  as  to  be  attached  to  an  injecting  apparatus,  which  is 
supplied  with  the  fluid  for  the  preservation  of  the  subject. 
This  being  completed  the  injection  may  now  begin.  The  em- 
balming fluid  is  forced  into  the  canal  very  slowly  at  first,  or 
until  the  circulation  is  fully  established,  when  you  may  in- 
crease the  work  of  the  injecting  instrument.  In  the  adult 
subject  it  is  an  easy  matter  to  inject  from  one  to  three  quarts 
into  the  body  in  less  than  a  half  hour,  although  undue  haste 
should  be  avoided  in  all  cases.  If  the  fluid  is  entering  the 
circulation  properly,  the  veins  in  the  neck  will  soon  be  seen 
to  rise  up,  followed  later  on  by  the  swelling  of  the  facial  and 
frontal  branches  of  the  external  jugular,  then  the  fluid  will 
pass  downward  through  the  jugulars  into  the  subclavian,  and 
finally  into  the  superior  vena  cava  to  the  right  auricle  of  the 
heart.  After  the  fluid  has  once  reached  the  right  auricle  of 
the  heart  it  takes  the  natural  course  of  the  pulmonary  circu- 
lation, 1.  e.,  from  the  right  auricle  of  the  heart  to  the  right 
ventricle,  thence  throuj^h  the  pulmonary  arteries  to  the 
lun^s,  after  which  it  is  returned  to  the  left  auricle  by  the  four 
pulmonary  veins;  it  then  pases  through  the  mitral  valve  to 
the  loft  ventricle  of  the  heart,  and  then  it  enters  the  aorta  to 
be  distributed  to  the  extremities  through  the  general  or  sys* 
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temic  circulation,  along  with  the  fluids  now  coming  down  the 
carotid  and  vertebral  arteries. 

As  soon  as  the  veins  in  the  extremities  begin  to  appear 
prominently  on  the  surface,  it  is  an  indication  that  the  circu- 
lation is  complete,  which  proves  that  the  fluid  is  entering  the 
circulation  very  freely,  or  with  as  much  ease  as  though  it 
were  injected  into  the  brachial  artery  direct. 

First  Effects  of  the  Injection, 

When  the  first  few  ounces  of  fluid  have  been  introduced 
into  the  cerebro-spinal  cavity,  that  cavity  becomes  com- 
pletely filled,  the  fluid  first  filling  up  the  cerebral  part  of  the 
canal  and  next  the  spinal  canal,  which  in  the  living  state  is 
filled  with  the  spinal  fluid,  entering  these  cavities  which  are 
one  and  formed  by  a  complete  investing  membrane.  The 
fluid  naturally  takes  the  direction  of  least  resistance,  which 
is  through  the  delicate  membraneous  covering  of  the  spinal 
cord  and  into  the  spinal  veins,  then  into  the  lateral  and 
longitudinal  sinuses,  and  finally  into  the  jugulars  to  follow 
the  course  above  given. 

Anatomy  of  the  Parts  and  Method  of  Entering  the 

Cavity. 

In  order  to  enter  the  cerebro-spinal  cavity  through  the 
foramen  magnum  in  the  occipital  bone,  the  operator  should 
be  familiar  with  the  prominent  landmarks  on  the  bone  itself, 
and  also  with  the  soft  tissues  on  the  posterior  part  of  the 
neck.  A  few  hours'  study  will  be  enough  to  familiarize  your- 
self with  these  important  parts.  The  occipital  bone  is  situ- 
ated at  the  posterior  part  of  the  skull,  is  curved  upon  itself 
and  shaped  very  much  like  a  cockle  shell.  It  has  numerous 
grooves  and  depressions  on  the  external  surface,  which  serve 
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for  the  attachment  of  muscles.  By  feeling  toward  the  center 
and  most  posterior  part  of  the  bone  you  will  discover  a  prom- 
inent eminence  which  is  known  as  the  occipital  protuberance, 
which  gives  attachment  to  the  ligamentum  nacbse.  In  some 
of  the  lower  animals  this  prominence  is  very  large. 

The  foramen  magnum  or  opening  in  the  occipital  bone 
lies  about  two  inches  inward  and  towards  the  base  of  the 
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skull.  It  is  more  accurately  located  by  feeling  for  the  articu- 
lation between  the  atlas,  tlie  tir.^t  bone  of  the  vertebral  col- 
umn, and  th(.'  occipital  bone.  The  foramen  magnum  is  about 
tlie  sizf  of  a  half-dollar  and  i.s  almond-shaped.  On  account 
of  tlie  numerous  liiramcnts  attached  to  the  atlas  from  the  oc- 
cipital bono,  the  space  between  these  two  bones  is  very 
limited,  and  unless  llu-  oi)erat<ir  takes  the  precaution  of  bend- 
iui,'  thi-  head  downward  upon  the  chest,  at  the  same  time  in- 
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dining  it  to  one  side,  he  will  not  be  able  to  insert  the  needle 
into  the  proper  channel.  It  is  next  to  impossible  to  introduce 
the  needle  into  the  foramen  magnum  when  the  head  is  erect, 
but  just  as  soon  as  the  head  is  inclined  laterally  and  bent 
downward  upon  the  chest,  the  ligaments  relax  and  there  is  a 
space  left  between  the  two  bones  of  half  an  inch,  through 
which  the  needle  will  readily  enter.  If  the  rigor  mortis  is 
present  at  the  time  you  arrive  at  the  house,  it  should  be 
broken  up  before  attempting  to  introduce  the  needle.  The 
axis,  the  second  bone  of  the  spinal  column,  has  a  projection 
known  as  the  odontoid  process  which  protrudes  through  the 
opening  in  the  atlas  and  partly  enters  the  foramen  magnum. 
This  protuberance  prevents  the  embalmer  from  entering  the 
cavity  directly  from  the  back  of  the  neck,  as  the  needle  will 
surely  strike  it  and  it  will  be  impossible  to  enter  the  cavity. 


Linear  Guide. 

Draw  a  line  from  the  lower  angle  of  the  jaw  straight 
around  the  neck.  Then  a  second  line  from  the  mastoid  pro- 
cess of  the  temporal  bone  to  the  center  of  the  clavicle  or 
collar-bone.  The  lines  will  cross  just  back  of,  and  a  little 
below  the  lobe  of  the  ear. 

The  needle  should  be  introduced  at  a  point  corresponding 
to  about  one  inch  from  the  point  of  crossing  posterior  on  the 
line  drawn  from  the  point  of  the  jaw-bone  to  the  back  of  the 
neck,  directing  the  needle  upward  and  inward  toward  the 
opposite  eye-brow,  when  the  needle  will  enter  the  cavity  with 
ease.  If  the  needle  has  entered  the  cavity,  it  can  be  moved 
around  very  freely.  A  little  practice  will  enable  anyone  to 
introduce  the  needle  into  this  part  with  a  great  deal  more 
accuracy  than  entering  the  opening  in  the  orbit.  Then  again, 
a  needle  introduced  into  the  eye  will  not  reach  the  cerebro- 
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spinal  cavity  as  direct  as  when  it  is  introduced  into  the  back 
part  of  the  neck. 


Advantages  Gained  by  this  Process  Over  all  Other 

Methods. 

First  and  above  all,  it  does  away  with  any  instrument  of 
a  cutting  kind,  and  leaves  no  mark  or  disflgnremeiit  that 
might  become  objectionable  or  questionable  to  the  friends  of 
the  deceased.  Second,  it  overcomes  all  the  disagreeable 
features  of  the  '^eye  process,"  leaving  no  openings  in  the 
orbits  and  preventing  any  bulging  of  the  eye-ball,  since  by 
this  method  there  is  no  rupture  of  the  membrane  surrounding 
that  delicate  organ.  The  reason  the  eye  bulged  out  or  swelled 
in  using  the  eye  process,  was  because  the  needle  penetrated, 
first,  the  conjunctiva;  second,  the  fatty  tissues  at  the  poste- 
rior part  of  the  eye-ball,  and  lastly,  before  entering  the  cavity 
of  the  skull  it  penetrated  the  lining  membrane  of  the  orbits 
and  the  intracranial  covering  of  the  skull,  thus  it  made  an 
opening  through  which  fluid  could  readily  enter  and  become 
diffused  into  the  surrounding  cellular  tissue  in  the  back  part 
of  the  eye  ball,  and  cause  the  bulging  or  swelling  of  the  part. 
All  swelling  could  have  been  prevented  if  care  had  been  taken 
not  to  inject  too  much  fluid,  but  the  embalmer  has  no  real 
method  of  determining  by  the  eye  method  when  he  has  in- 
jected enough  fluid,  while  b}'^  the  Barnes  needle  process  he 
can  inject  from  two  to  three  quarts  with  impunity.  No  mem- 
brane in  the  eye  being  ruptured,  the  fluid  cannot  enter  the 
part,  because  of  the  intracranial  membrane  which  lines  the 
bony  framework  on  the  inside  of  the  skull  and  prevents  the 
effusion  of  fluids  into  the  cavity  of  the  orbit.  Third,  the 
fluids  entering  the  veins  of  the  head  and  spinal  column  before 
reaching^  the  arterial  system,  completely  drains  the  face  and 
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neck  of  all  blood  and  removes  this  greatest  of  : 
discoloration.  Fourth,  the  principal  objection 
embalmers  is  completely  obviated.  It  must  be  i 
that  while  the  eye  process  brought  into  use  do  in 
.  a  cutting  kind,  the  most  serious  objections  were  r; 
friends  of  the  deceased  because  of  entering  suci 
organ  as  the  eye,  which  might  of  itself  cause  a  ] 
figurement. 

The  improved  needle  process  overcomes  all  i 
jections;  even  the  most  fastidious  will  permit  the  i 
of  a  needle  into  the  back  part  of  the  neck  of  the 
embalmed.  As  the  needle  is  introduced  into  a  p: 
cannot  be  seen  after  the  face  has  been  turned  up 
casket,  it  is  next  to  impossible  for  any  one  to  U 
body  received  its  supply  of  fluid.  All  the  advant 
by  injecting  the  brachial  artery,  and  more,  too,  ar 
using  this  process.  It  is  so  simple  a  child  can 
once  being  shown  the  method  of  introducing  the  i 

Cases    in    Which    the    Needle    Process    S 
.Used    With    Care. 

The  embalmer,  in  the  course  of  his  experience, 
cases  where  it  is  impossible  to  inject  the  arter 
caused  either  by  disease  in  the  artery,  or  by  a 
occlusion  of  the  lumen  of  the  vessel,  the  result  of 
blood;  in  either  case  injection  of  the  arterial  sys 
to  impossible.  The  same  result  often  happens 
arteries  are  affected  with  syphilis,  atheroma,  or  I 
ease,  the  result  of  which  is  to  cause  Inflammation 
sels  (endarteritis),  thus  preventing  the  flow  of  flui< 
cases  the  needle  process  succeeds  in  over  sixty  p 
the  fluid  is  gradually  absorbed  by  the  veins  and  f 
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I  have  found  in  those  cases  of  parotiditis  (mumps)  where 
the  infiltration  of  the  glands  had  spread  backward  near  the 
foramen  magnum,  that  on  account  of  the  diseased  condition 
of  the  tissues,  the  fluid  would  cause  some  swelling,  but  since 
this  IS  comparatively  rare,  it  makes  but  little  difference.  In 
-all  those  cases  where  there  is  a  tarry  condition  of  the  blood, 
the  arterial  system  had  better  be  opened;  as  also  in  cases  of 
childbirth.  Those  cases  where  the  rigor  mortis  is  set  very 
£rm  should  have  it  broken  up  before  trying  to  introduce  the 
needle;  this  can  be  accomplished  by  turning  the  head,  flexing 
and  extending  it  upon  the  chest. 


The  Apparatus. 

A  set  of  Barnes'  improved  needles,  one  six  inches  long 
and  the  other  five,  will  be  sufficient  in  all  cases.  These  dif- 
ferent sizes  will  enable  you  to  use  the  one  best  adapted  for 
the  age  and  weight  of  the  subject.  These  needles  are  an  im- 
provement over  any  other  needle,  and  are  in  two  parts;  they 
are  so  arranged  that  it  is  impossible  for  the  needle  to  become 
stopped  up  or  filled  with  coagulated  blood.  There  is  also  an 
attachment  which  prevents  to  an  absolute  certainty  any  rup- 
turing of  the* arteries  or  veins  after  the  needle  is  inside  of  the 
cranium.  The  needle  is  so  arranged  that  should  the  pressure 
become  too  high  it  can  be  let  off  immediately  without  any 
possible  harm  resulting.  After  you  have  made  a  selection  of 
the  needle  to  be  used,  a  good  aspirator  or  injecting  apparatus 
with  the  bulb  attachment  should  be  secured,  as  this  method 
secures  a  slow  and  steady  stream  of  fluid.  A  quart  bottle  is 
the  most  convenient  size  to  use;  with  the  fluid  at  hand,  this 
will  complete  the  apparatus,  and  is  all  that  is  necessary  to 
complete  the  process.     Be^fin  the  injection  very  slowly  at 
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tbe  beart  with  an  embalming  needle  is  a  dangerous  procedure 
even  in  the  hands  of  an  experienced  anatomist,  as  a  slight 
mistake  may  cause  a  rupture  of  the  aorta  and  branches,  and 
thus  prevent  a  successful  arterial  embalmment.  For  this 
reason  those  who  desire  to  inject  through  the  left  ventricle 
of  the  heart  should  be  familiar  with  the  anatomical  landmarks 
in  this  location,  especially  the  relation  of  the  descending 
thoracic  aorta  to  the  posterior  wall  of  the  left  ventricle.  In 
a  great  many  cases  one  desires  merely  to  inject  the  cavities. 
In  all  of  these  cases  the  body  will  keep  better  if  the  arteries 
are  injected  through  the  left  ventricle,  at  the  time  of  perform- 
ing the  cavity  injection. 


Method  of  Locating  and  Injecting  the  Left 

Ventricle. 

The  operator  may  choose  two  points  for  injection,  both 
of  which  should  be  on  the  left  side  of  the  body.  He  may  in- 
troduce the  trocar  between  the  fifth  and  sixth  ribs  in  one 
instance,  or  in  the  upper  part  of  the  left  hypochondriac  space 
in  the  other  (see  page  106).  In  either  one  of  these  locations 
the  operation  may  be  performed  successfully. 

By  introducinjs:  the  trocar  between  the  fifth  and  sixth 
ribs,  the  ^ases  which  have  accumulated  in  the  thoracic  cavity 
may  be  removed:  then  by  pushing  the  instrument  through  the 
diaphragm,  close  to  its  insertion  at  end  of  breast-bone,  the 
transverse  colon  of  the  intestines  may  be  punctured  and  the 
gases  removed.  The  stomach  being  placed  in  this  situation 
also,  the  gases  in  this  organ  may  be  removed  at  the  same 
time.  Having  removed  the  gases  from  the  body,  the  blood 
should  be  removed  by  inserting  the  trocar  into  the  heart  until 
it  ])enetrares  the  right  ventricle.     By  applying  the  aspirator 
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the  blood  may  now  be  removed;  in  case  it  does  not  flow 
readily  at  first,  introduce  a  little  embalming  fluid  or  solution 
of  sulphate  of  soda,  which  will  have  a  tendency  to  dissolve 
any  "heart  clots"  that  may  have  accumulated.  After  you 
remove  the  blood,  then  withdraw  the  trocar  about  an  inch, 
when  the  opening  will  be  in  the  left  ventricle.  You  can 
now  inject  the  circulation  through  the  heart;  beginning  at 
the  left  ventricle  the  fluid  enters  the  aorta,  the  largest  artery 
in  the  body,  and  is  distributed  by  its  branches  to  every  tissue 
in  the  body.  After  the  arterial  system  has  been  filled  by  this 
method,  then  withdraw  the  trocar  from  the  heart  and  proceed 
to  embalm  the  cavities.  The  trocar  should  be  pushed  as  high 
as  possible  in  the  thoracic  cavity  towards  the  upper  border  of 
the  right  lung;  then,  after  sufficient  fluid  has  been  injected  into 
the  cavity  to  preserve  it,  the  same  operation  should  be  per- 
formed with  the  left  pleural  cavity.  After  you  have  finished 
the  thoracic  cavity,  then  you  should  insert  the  trocar  into 
the  abdominal,  through  the  same  part  that  you  did  in  the  re- 
moval  of  the  gases,  and  enough  fluid  introduced  into  this 
cavity  as  will  preserve  the  abdominal  organs.  All  of  this 
may  be  performed  with  a  single  puncture  with  the  trocar,  the 
only  instruments  necessary  for  the  process  is  a  trocar  and 
an  aspirator.  Before  this  method  of  embalming  is  performed 
the  student  should  have  a  thorough  knowledge  of  the  heart 
and  its  relations  to  the  diaphragm  and  the  thoracic  cavity. 

After  Treatment. 

Discolorations. — All  bodies  after  death  have  a  tendency 
to  take  on  certain  changes,  chemical  or  molecular,  which  give 
rise  to  discolorations  varying  in  size  from  a  split  pea  to  an 
area  covering  several  inches.  These  discolorations  may  be 
present  before  the  injection  has  commenced,  or  they  may 
arise  during  the  injection  or  after  the  injection  has  been  com- 
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pleted.  The  causes  of  these  discolorations  are  well  under- 
stood, but  the  methods  of  removing  them  are  little  known. 
I  have  never  seen  a  classification  of  the  different  forms  of 
discoloration  which  appear  on  the  surfaces  of  the  dead  body, 
and  I  will  offer  no  apology  for  introducing  the  following 
classification : 

Discolorations  may  be  divided  into  three  general  classes: 

First  —  Those  caused  by  chemical  and  putrefactive 
changes  in  the  blood  current. 

.  Second  —  Those  caused  by  chemical  and  bacterial  changes 
in  the  tissues  of  the  body. 

Third — Those  caused  by  changes  in  the  coloring  matter 
or  pigments  of  the  skin  itself. 

The  first,  caused  by  changes  in  the  blood  current,  may  be 
again  subdivided  into  three  divisions,  namely: 

Post  mortem  staining. 
Post  mortem  discoloration,  or  hypostasis. 
Venous  congestion. 

Post  Mortem  Staining  is  caused  by  changes  in  the 
blood  while  it  is  in  the  veins.  The  blood  during  the  progress 
of  decomposition  is  so  changed  that  it  has  been  given  the 
name  of  fluid  blood  in  contradistinction  to  the  normal  blood. 
The  red  blood  corpuscles  become  granular  and  give  off  their 
oxygen,  which  escapes  through  the  walls  of  the  veins  and, 
carrying  with  it  the  hajmaglobin  or  coloring  matter  of  the 
blood,  stains  the  tissues  over  the  superficial  veins  a  purplish 
red  color.  This  form  of  discoloration  appears  only  on  the 
ventral  surface  of  the  body  and  along  the  course  of  the  large 
superficial  veins. 

Post  Mortem  Discoloration  or  H3rposta8iB  is  caused 
by  the  extravasation  and  imbition  of  the  fluid  blood  into  the 
dependent  tissues  of  the  body,  no  matter  what  the  position  of 
the  body  may  be.  The.^^e  discolorations  are  of  a  dark  bluish 
color,  or  oven  black  in  some  instances,  and  closely  resemble 
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contusions  or  bruises  which  might  have  been  inflicted  during 
life.  Post  mortem  discoloration  is  very  frequently  met  with 
along  the  posterior  part  of  the  neck,  also  the  lobule  and  back 
parts  of  the  ear.  The  blood  within  the  body  after  death  co- 
agulates just  the  same  as  blood  from  the  living  body  coagu- 
lates, but  the  degree  of  this  coagulation  is  influenced  by 
certain  conditions,  diseases,  etc.  In  diseases  such  as  dimin- 
ish the  quantity  of  fibrin  almost  entirely,  such  as  consump- 
tion (phthisis),  the  blood  after  death  will  scarcely  coagulate 
at  all. 

It  is  interesting,  in  a  legal  aspect,  to  be  able  to  differen- 
tiate between  post  mortem  discoloration  after  death  and 
bruises  which  were  inflicted  during  life.  In  the  latter,  where 
the  discoloration  is  the  result  of  a  bruise  or  contusion,  the 
whole  skin,  both  true  and  false,  is  affected,  and  an  incision 
into  the  part  will  cause  quite  a  good  deal  of  the  extravasted 
blood  to  flow.  While  in  those  cases  of  simple  post  mortem 
discoloration  the  color  is  confined  almost  exclusively  to  the 
rete-mucosum,  and  an  incision  into  the  discolored  spot  will 
cause  only  a  drop  or  two  of  blood  to  escape.  Should  the 
case,  however,  be  one  of  dropsy,  the  embalmer  should  be 
careful  not  to  confound  the  dropsical  serum,  which  might 
exude  from  an  incision  with  the  scalpel,  for  that  of  a  true 
contusion  or  bruise  which  had  been  inflicted  during  life. 

Venous  Congestion. — This  is  a  term  here  employed  to 
designate  that  class  of  discolorations  caused  either  by  gas- 
eous distension  or  by  unskillful  injecting  of  the  vascular 
system.  Gas  arising  or  forming  in  the  abdominal  or  thoracic 
cavities  will  so  press  upon  the  heart  as  to  empty  it  of  all 
blood,  causing  it  to  be  forced  upwards  into  the  large  venous 
trunks  of  the  head,  neck  and  axilla.  The  effects  of  gases 
within  the  dead  body  have  been  studied  by  various  authors. 
It  has  been  known  to  be  sufficiently  strong  in  its  action  to 
expel  the  fcetus  from  the  uterus,  and  I  have  seen  two  cases 
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where  the  gas  was  forcible  enough  to  burst  the  abdominal 
walls.  A  case  is  reported  in  Woodman  &  Tidy's  work  on  tox- 
icology, where  a  leaden  coffin  was  broken  by  the  gases  which 
formed  in  the  dead  body,  but  I  am  inclined  to  accept  this 
story  with  the  usual  grain  of  salt.  All  embalmers  are  famil- 
iar with  that  flushing  of  the  face  which  often  appears  when 
the  arterial  system  has  been  injected  in  a  hasty  manner.  It 
causes  the  veins  and  capillaries  of  the  face  and  neck  to  be- 
come congested  with  fluid  blood,  and  is  thus  practically  the 
same  condition  as  that  caused  by  the  formation  of  gases  in 
the  cavities.     Those  congested  spots  which  appear  beneath 

the  eyes  and  along  the  sides  of  the  nose  and  at  the  angle  of 
the  mouth  are  usually  caused  by  changes  in  the  vascular  sys- 
tem and  the  blood,  which,  undergoing  decomposition,  perme- 
ates the  cellular  tissues  of  the  face,  which  are  found  in  the 
region  of  the  orbit,  the  sides  of  the  nose  and  along  the  angle 
of  the  mouth. 

Greenish  Tinge  of  Putrefaction. —  This  discoloration 
appears  generally  about  the  second  day,  unless  preservative 
fluids  have  been  applied  to  prevent  it.  It  first  begins  in  the 
ileo-caecal  region  or  lower  part  of  the  abdomen.  The  skin 
covering  these  parts  assumes  a  browhish  color  which  shades 
to  yellow,  yellowish  green,  and  finally  a  green  color.  This 
green  discoloration  will  in  a  few  days  spread  all  over  the  sur- 
face of  the  body.    It  is  caused  by  the  bacteria  of  putrefaction. 

Discolorations  Caused   by  Coloring   Matter    or  Pig- 
ment of  the  Skin. 

This  form  of  discoloration  is  generally  present  before 
death,  becoming  more  marked  after  dissolution  has  taken 
place.  In  some  cases  it  is  caused  by  the  bilirubin  of  the  bile 
which,  escapin*,^  from  the  gall  bladder,  enters  the  circulation 
and  stains  the  skin  a  yellow  or  brown  color,  while  in  other 
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instances  it  is  caused  by  chemical  changes  in  the  coloring 
matter  of  the  skin  itself,  or  in  the  cellular  tissue  immediately 
beneath  the  true  skin.  A  continued  drain  on  the  lymphatic 
circulation,  caused  by  death  from  hemorrhages  or  child-birth, 
will  also  cause  a  yellow  discoloration  of  the  skin. 


How  to  Remove  Discolorations. 

The  success  in  removing  discolorations  will  depend,  to  a 
great  extent,  upon  the  time  the  discoloration  has  existed,  and 
also  on  the  particular  kind  to  remove.  There  is  very  little 
trouble  in  removing  all  those  discolorations  that  are  the  result 
of  some  change  in  the  blood,  unless  they  be  of  several  days 
standing,  when  the  tissues  take  on  a  permanent  staining, 
which  can  only  be  removed  by  the  hypodermic  syringe.  The 
discolorations  coming  under  the  head  of  post  mortem  staining, 
congestion,  etc.,  are  removed  very  effectively  by  the  Barnes 
needle  process,  also  by  tapping  the  heart  and  removing  the 
blood,  or  opening  the  basilic  vein  in  the  arm  and  aspirating 
the  blood  from  the  body  by  means  of  a  catheter  and  pump 
suitable  for  the  purpose.  Another  way  of  removing  these 
discolorations  when  they  appear  only  at  the  upper  part  of 
the  neck  immediately  under  the  jaw,  is  to  take  a  hollow 
needle  and  inserting  it  into  the  axilla,  it  should  be  directed 
towards  the  internal  jugular  vein  in  the  neck,  the  finger  of 
one  hand  guiding  the  needle  into  tbe  sheath  of  the  vessel.  In 
this  way  a  great  deal  of  blood  may  be  withdrawn  from  the 
side  of  the  face  where  the  needle  was  introduced.  But  as  this 
method  endangers  the  arterial  system,  it  is  not  very  generally 
employed. 

In  order  to  be  able  to  remove  the  discolorations  from  the 
head  and  neck  by  opening  the  jugular  veins,  the  embalmer 
should  be  familiar  with  the  anatomy  of  the  parts. 
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The  external  jugular  vein  is  situated  just  beneath  the 
skin  and  superficial  fascia,  and  can  be  reached  by  a  single 
stroke  of  the  scalpel.  On  account  of  its  importance,  it  is  one 
of  the  most  frequently  used  to  remove  discoloration  from  the 
posterior  part  of  the  face  and  the  sides  of  the  neck.  To  open 
this  vein,  it  will  be  necessary  for  you  to  draw  an  imaginary 
line  from  the  angle  of  the  jaw  to  the  center  of  the  collar-bone, 
or  rather  the  middle  of  the  collar-bone;  the  vein  lies  just  be- 
neath it  and  can  be  picked  up  in  any  part  of  its  course.  While 
this  vein  connects  with  the  internal  jugular  vein,  you  cannot 
depend  upon  it  for  the  successful  drainage  of  the  entire  face. 
In  order  to  make  a  complete  drainage  from  the  face,  the  em- 
balmer  should  always  open  the  internal  jugular  vein.  To  do 
this  it  will  be  necessary  to  make  an  incision  along  the  anterior 
border  of  the  sterno-mastoid  muscle  near  its  insertion  into  the 
head  of  the  clavicle  or  collar-bone.  Continuing  the  incision 
downward  for  about  one-half  inch  until  you  come  to  the  sheath 
containing  the  common  carotid  artery,  the  internal  jugular 
vein  and  the  pneumogastric  nerve.  The  location  of  the  vein 
differs  somewhat  on  each  side  of  the  neck.  On  the  right  side 
the  vein  lies  to  the  right  or  outer  side  of  the  artery,  while  on 
the  left  side  it  either  overlaps  it  or  passes  directly  across  the 
artery.  The  nerve  will  be  found  between  and  back  of  each. 
After  opening  the  sheath  and  dissecting  down  upon  the  vein 
it  should  be  raised  by  one  of  the  blunt  hooks  or,  preferably, 
an  aneurism  needle  should  be  used.  The  embalmer  should 
next  incise  the  vein  in  the  manner  in  which  he  is  accustomed 
to  do,  either  crosswise  or  longitudinally.  The  location  of  the 
right  auricle  of  the  heart  should  be  carefully  studied,  as  from 
that  point  we  have  been  more  successful  in  removing  blood 
than  from  any  other.  The  directions  laid  down  for  locating 
this  ])art  of  the  heart  have  been  described  over  and  over 
again,  so  I  will  not  consume  time  b}^  repeating  them  here, 
only  I  wish  to  say  there  are  a  great  many  cases  in  which  the 
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heart  is  not  situated  in  its  customary  place,  being  moved  over 
to  one  or  the  other  side  of  the  chest  by  accumulations  of 
pleuritic  fluid  or  tumors  within  the  cavity  of  the  thorax. 
When  you  get  a  case  of  this  kind  it  will  be  necessary  for  you 
to  palpate  the  chest  wall  so  as  to  definitely  locate  the  organ. 
As  the  region  over  the  heart  always  gives  a  dull  sound  in 
palpating  and  the  lung  a  hollow  sound,  it  can  be  located  very 
readily.  In  these  cases,  as  soon  as  the  dropsical  fluid  is 
drawn  off,  the  heart  returns  to  its  proper  place,  and  the 
directions  previously  laid  down  can  then  be  used.  It  is  quoted 
from  excellent  authority,  that  if  we  could  remove  all  the 
blood  from  the  body  we  would  have  no  discoloration.  The 
blood  is  not  always  the  origin  of  these  discolored  spots. 
Other  agents  have  to  be  considered;  for  instance,  that  worst 
form  of  discoloration,  **the  greenish  tinge  of  putrefaction," 
may  be  caused  by  the  decomposition  of  cellular  tissue  in 
which  there  may  be  no  blood  whatever. 

The  greenish  tinge  of  j^utrefaction  may  appear  on  any 
part  of  the  body.  It  can  be  removed  only  by  an  injection 
of  antiseptics  directly  into  the. tissues  affected.  One  of  the 
best  formulas  I  have  ever  employed  for  the  removal  of  this 
class  of  discolorations  is  composed  of  alum,  chloride  of  zinc, 
alcohol  and  corrosive  sublimate  in  the  following  proportions: 

Alum ; Gr.  5 

Corrosive   sublimate Gr.  2 

Chloride  of  zinc Gr.  10 

Alcohol  (pure) Ounces  2 

Mix. 
This  solution  should  be  used  hypodermically,  a  small 
amount  should  be  injected  into  the  discolored  spot  and  rubbed 
in  by  means  of  the  fingers,  so  thlt  it  may  be  so  diffused  as  to 
cover  the  whole  surface  of  the  discoloration.  This  solution 
restores  the  natural  color  of  the  skin.  It  is  equally  applica- 
ble to  all  those  discolorations  which  cannot  be  removed  by 


264  THE  ART  AND   SCIENCE  OF  EMBAIJdING. 

the  needle  process  or  by  removing  the  blood.  An  excellent 
bleaching  solution  is  made  by  dissolving  one  ounce  of  salt- 
petre in  one  pint  of  alcohol  and  then  adding  one  ounce  of 
glycerine  to  increase  its  penetrative  properties. 

Use  of  Bleachers  and  Hot  Dry  Woolen  Cloths. 

The  method  of  removing  discolorations  from  the  face  by 
means  of  cloths  which  have  been  saturated  in  diluted  em- 
balming fluid  was,  I  believe,  employed  before  any  of  the 
modern  methods,  such  as  opening  the  venous  system,  tapping 
the  heart,  or  using  the  needle  process.  In  a  great  many  cases 
bleaching  solutions  exert  but  little  influence  in  changing  a 
discoloration;  this  is  on  account  of  the  different  action  of  the 
same  fluid  when  injected  into  the  system  and  when  it  is  ap- 
plied externally.  A  fluid  migrht  be  the  best  kind  of  a  pre- 
server when  injected  into  the  arterial  system,  yet  when 
applied  externally  it  would  not  have  sufficient  penetrative 
qualities  to  enter  the  skin  and  remove  the  discolorations. 

The  best  bleachers  are  such  as  are  composed  of  chemicals 
which  will  readily  unite  with  the  coloring  matter  of  the  blood, 
which  is  the  cause  of  nine-tenths  of  all  forms  of  discolorations. 

But  since  these  chemicals  which  unite  with  the  blood  are 
seldom  employed  in  embalming,  one  can  readily  see  why 
bleaching  compounds  have  been  laid  aside  for  the  more  direct 
and  radical  operations  as  laid  down  on  another  page.  How- 
ever, some  of  the  fluids  do  have  a  tendency  to  remove  the 
discolorations  from  the  face,  and  there  is  no  barm  in  using 
fluids  half  diluted  with  water.  They  at  least  serve  one  ben- 
efit. While  they  have  but  feeble  powers  as  bleachers,  they 
iCrd])  the  face  moist  and  prevent  rapid  dessication;  they  will 
a.so  pn-vent  the  formation  of  mould,  providing  the  fluid  con- 
*.;?::,-  r>uflirient  antiseptics.  It  has  long  been  known  by  many 
'-:r.oaim*rs  that  strong^  vinegar  was  a  good  bleaching  agent. 


NEEDLE  EMBALMING.  265 

This  is  very  true,  as  it  contains  nearly  four  per  cent,  of  acetic 
acid,  which  readily  unites  with  the  coloring  matter  of  the 
blood,  so  altering  the  color  as  to  restore  the  parts  to  their 
natural  life-like  appearance. 

A  solution  of  sodium  sulphate  will  have  the  same  prop- 
erties as  acetic  acid  or  strong  vinegar,  and  should  be  used  in 
those  cases  where  it  is  unadvisable  to  open  the  venous  chan- 
nels or  make  any  operative  interference.  I  find  the  solution 
employed  in  the  following  strength  to  give  the  best  results: 

Sodium  sulphate 1  oz. 

Aqua  Dest qs  ad  1  pt. 

Mix. 
This  solution  should  be  applied  full  strength,  by  means 
of  a  cloth,  direct  to  the  face  and  parts  which  are  discolored 
and  should  be  left  on  the  parts  several  hours,  so  as  to  get  the 
full  effects  of  the  chemical.  It  has  been  recommended  by 
some  that  pounded  ice  and  salt  applied  to  bruised  and  discol- 
ored spots  will  remove  them.  This  is  erroneous  in  the  case 
of  bruised  spots  caused  before  or  after  death,  but  it  might 
exert  a  slight  beneficial  influence  in  cases  of  mere  post  mor- 
tem discoloration.  The  only  advantage  I  see  in  the  use  of 
cold  to  a  discolored  spot  is  to  liquify  the  blood  so  that  it  may 
be  rubbed  downwards  toward  the  heart.  It  should-  be  remem- 
bered that  cold  prevents  the  coagulation  of  the  blood,  and 
acting  as  an  agent  of  this  nature  its  use  would  be  confined 
only  to  those  cases  caused  by  congestion  or  coagulation  <rf 
the  blood. 

Before  applying  bleaching  solutions  of  any  kind  ike 
embalmer  should  make  use  of  hot,  dry  woolen  cloths.  For 
convenience  these  cloths  should  be  twelve  inches  squatie 
made  of  thick  woolen  material.  These  should  be  i 
in  hot  water,  then  wrung  out  until  they  are  as  dry 
ble,  when  they  should  be  applied  to  the  face  and  leftdPfWrtniOf 
it  for  a  few  minutes,  or  long  enough  to  limber  up  1^  6fay^. 
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which,  after  the  coagulation  is  removed,  maybe  made  to  flow 
down  the  veins  into  the  heart. 

These  cloths  should  be  applied  very  frequently,  the 
operator  always  rubbing"  the  face  downward,  or  following  the 
natural  course  of  the  veins.  I  am  not  in  favor  of  using  the 
lance  or  removing  discolorations  from  the  back  of  the  ears  or 
angle  of  the  mouth  ;  if  these  discolorations  refuse  to  yield  to 
the  treatment  above  laid  down,  then  it  will  be  best  to  use  the 
hypodermic  syringe  with  the  solution  given  on  a  previous 
page,  which  should  be  injected  into  the  subcutaneous  tissues 
of  the  discolored  parts,  when  the  discolorations  will  disap- 
pear, leaving  no  mark  or  disfigurement  which  might  become 
objectionable  to  the  friends  or  relatives  of  the  deceased. 

Embalming,  with  a  Post  Mortem  Examination. 

Bodies  that  have  been  subjected  to  a  post  mortem  exam- 
ination for  scientific  purposes  require  more  care  than  those 
subjects  not  so  treated.  In  this  country  all,  or  nearly  all, 
post  mortems  are  made  by  physicians  or  experts  appointed 
by  the  court  or  coroner.  Under  such  circumstances,  the 
embalming  being  done  by  a  person  not  -performing  the  exam- 
ination, the  process  is  all  the  more  complicated  for  the 
operator.  The  post  mortem,  as  usually  performed,  consists 
of  opening  the  thoracic  and  abdominal  cavities,  and  in  a 
lar«j^e  per  cent,  of  the  cases  the  brain  is  also  exposed  by 
removing  the  skull  cap.  The  person  in  charge  should  beg^n 
the  incision  directly  in  the  median  line  of  the  body  just 
below  the  manubrium  or  upper  part  of  the  breast-bone.  This 
incision  should  extend  to  the  pubic  bone,  being  continued 
along  the  anterior  part  of  the  abdomen  directly  in  the  median 
line  and  between  the  two  recti  muscles.  The  lateral  incision 
usually  made  below  the  diaphragm  should  be  omitted.  The 
skin  should  be  dissected  back  over  the  anterior  part  of  the 


NEEDLE   EMBALMING.  267 

chest  until  the  costal  cartilages  are  exposed;  these  should 
then  be  divided  and  the  sternum  reflected  upon  the  chest, 
which  will  expose  the  covering  of  the  thoracic  viscera.  After 
making  the  examination  of  the  structures  contained  in  the 
chest  cavity  the  operator  should  next  examine  the  structures 
-contained  in  the  abdominal  cavity. 

The  abdominal  parites  should  be  held  aside  by  an  assist- 
ant, while  the  expert  examines  each  organ,  carefully  noting 
its  position,  weight,  size,  the  presence  of  any  benign  or 
malignant  growths,  inflammatory  conditions,  etc.  After 
having  satisfied  himself  of  the  cause  of  the  death,  if  such 
existed  from  some  defect  of  the  abdominal  or  thoracic  vis- 
cera, the  operator  should  proceed  to  preserve  the  contents  of 
the  cavities. 

The  person  performing  the  autopsy  will  have  removed 
most  of  the  organs  in  both  of  the  great  cavities,  which  would 
cause  the  division  of  the  large  arteries  and  veins,  thus  rup- 
turing the  circulation.  It  will  be  apparent  to  the  reader  that 
if  these  vessels  are  divided,  it  would  be  useless  to  inject  the 
circulation,  unless  considerable  time  be  taken  in  ligatingthe 
divided  vessels,  so  as  to  prevent  any  leakage. 

The  organs  which  have  been  removed  from  the  body  by 
the  person  performing  the  autopsy  should  be  returned  to 
their  respective  cavities;  if  the  brain  has  been  removed  dur- 
ing the  examination,  it  is  the  prevailing  custom  to  return  it 
to  the  cavity  of  the  abdomen  instead  of  the  cranial  cavity. 

Treatment. — Post  mortem  cases  can  be  as  successfully 
embalmed  as  those  where  one  had  not  been  held;  it  takes  a 
little  more  time  and  patience  but  the  results  can  be  made  just 
as  satisfactorily.  Some  of  the  most  wonderful  specimens  of 
embalming  that  have  been  produced  were  accomplished  after 
the  removal  of  the  viscera.  In  some  countries  the  method  of 
embalming  with  a  post  mortem  examination  is  jealousy  kept 
secret  by  the  co-operative  societies,  thus  the  science  in  those 
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countries  is  limited  in  its  advancement.     When  you  are  called 
out  to  take  care  of  a  subject  upon  which  a  post  mortem  has 
been   held,   you   at  once   decide  upon  one  of  two  methods: 
First — Whether  to  inject  the  vessels  after  taking  considerable 
time  in  ligating  them,  or,  second^  to  sponge  out  the  cavities 
and  apply  hardening  compounds,  zinc  chloride,  etc.     If  the 
skull  has  been  opened  and  the  brain  and  spinal  cord  removed, 
the  latter  method  is  more  preferable,  but,  if  the  cranium  has 
not  been  opened  and  only  one  or  more  organs  of  the  abdomi- 
nal or  thoracic  cavity  examined,  then  the  arterial  injection 
might  be  accomplished  and  a  successful  embalmment  result. 
It  is  not  a  very  easy  task  to  ligate  the  vessels  which  have 
been  severed  during  an  autopsy,  even   though  the  operator 
has  only  removed  one  or  two  organs,  and  I  am  inclined  to  be- 
lieve in  the  method  known  as  the  dry  method,  particularly  that 
method  used  by  Mr.  Morris,  of  the  Chicago  morgue.     In  order 
to  have  the  best  results  in  preparing  an  autopsy  case,  all  of 
the  organs  which  have  been  removed  should  first  be  macerated 
for  twenty  minutes  in  a  dilute  solution  of  acetic  acid;  they 
should  then  be  placed  in  a  twenty  per  cent,  solution  of  For- 
maldehyde for  one  hour.     This  treatment  has  the  effect  of  re- 
moving the  blood  from  the  structures  and  hardening  the  tis- 
sues firmly  and  permanently   before  returning  them   to  the 
cavity.     If  the  arterial  method  has  been  decided  upon,  care 
should  be  taken  that  all  the  vessels  that  have  been  divided 
during  the  autopsy  should  be  secured  by  ligature;  this  having 
been  done  and  the  arterial  system  injected  with  preservative 
solutions,  the   operator  should   sponge  the  cavity  dry   and 
after    covering  with   a    layer   of    absorbent    cotton,    should 
return  the  organs  back  into  the  cavity.     The  organs  should  be 
covered  with  saw  dust  and  hardening  compounds- and  finally 
a  sheet  of  absorbent  cotten  one  inch  thick  should  be  placed 
over  the  structures.     The  abdominal  walls  should  be  brought 
together  and  closed,  using  a   close  anatomical    stitch.    Mr. 


NEEDLE   EMBALMING.  2(59 

Morris'  method  of  treating  an  autopsy  case,  in  my  opinion, 
is  the  best  for  all  cases  where  an  autopsy  has  been  held;  it  is 
expedient  and  gives  as  good  or  better  results  than  the  former 
method.  It  is  as  follows:  If  only  the  abdominal  and  thoracic 
organs  have  been  subjected  to  an  examination,  the  treatment 
is  a  little  different  than  that  which  would  be  applied  if  the 
brain  has  been  removed.  In  the  former  case  all  the  organs 
are  removed  and  placed  in  a  receptacle  to  receive  them,  then 
the  carotids,  subclavians  and  iliac  arteries  are  injected  to- 
wards their  distal  extremities.  The  operation  has  the  effect 
of  preserving  the  soft  parts  of  the  head  and  neck  and  extremi- 
ties. The  cavities  are  then  sponged  dry  and  treated  much 
after  the  same  manner  as  that  quoted  above,  but  with  this 
exception,  instead  of  using  a  hardening  compound,  a  bucket 
of  saw  dust  is  supplied  and  this  saw  dust  is  moistened  with  a 
preservative  solution  containing  not  less  than  ten  per  cent,  of 
Formaldehyde;  this  mixture  is  then  sprinkled  over  all  of  the 
organs  as  they  are  returned  to  the  cavity;  after  covering  the 
organs  with  absorbent  cotton,  the  walls  of  the  abdomen  are 
brought  together  and  stitched.  If  the  brain  has  been  removed 
it  is  useless  to  inject  upwards  in  the  carotid  arteries  and  this 
part  of  the  body  will  be  treated  with  a  hypodermic  injection, 
the  brain  is  left  out  of  the  cavity  altogether  and  is  re- 
turned to  the  abdominal  cavity  along  with  the  other  organs. 
The  hypodermic  injection  of  fluids  into  the  tissues  which  have 
not  been  supplied  by  the  arterial  injection,  should  complete 
the  process.  The  muscles  and  tissues  of  the  abdomen,  chest, 
and  the  face  and  neck,  if  the  brain  has  been  removed,  should 
be  injected  hypodermically  with  a  sufficient  quantity  of  the 
preservative  solution. 

It  should  be  well  for  the  embalmer  to  bear  in  mind  that 
in  those  cases  where  an  autopsy  is  to  be  held  he  should  not 
inject  any  fluid  to  preserve  it  for  the  time  being,  but  should 
wait  until  the  autopsy  is  completed.     Fluids  injected  into  the 
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cavities  or  into  the  circulation  will  sometimes  alter  the  ap- 
pearance of  the  structures  of  the  body  so  as  to  prevent  a 
positive  diagnosis  of  the  disease.  The  fluids,  on  account  of 
coagulating  the  albumen,  renders  microscopical  examination 
of  pathological  tissues  very  difficult  and  in  some  cases  impos- 
sible. This  applies  to  those  fluids  known  as  non -poisonous, 
as  well  as  to  those  containing  arsenic,  corrosive  sublimate, 
chloride  of  zinc,  etc. 

A  room  left  in  a  state  of  confusion,  the  soiling  of  carpets, 
chairs,  utensils,  etc.,  with  drops  of  blood,  serum  or  pus,  not 
only  gives  offense  to  friends  or  relatives,  but  is  cast  up  as  an 
admonition  against  you  forever.  It  will  be  well  for  you, 
then,  to  be  very  careful  in  the  removal  of  blood  and  the 
drawing  off  of  fluid  from  those  cases  of  abdominal  dropsy, 
hydro  thorax,  etc.,  that  you  do  not  leave  the  room  with  this 
material  spotted  over  the  carpet.  If  you  do  accidentally  get 
some  blood  spots  on  the  carpet,  they  can  be  removed  by  rub- 
bing with  a  cloth  saturated  with  dilute  acetic  acid. 

Post  Mortem  Wounds. — If  in  preparing  a  body  for  burial 
or  in  holding  an  autopsy,  making  a  dissection,  etc.,  on  a  dead 
body  one  should  accidentally  cut  himself,  he  should  be  very 
careful  to  prevent  infection  (blood  poison).  The  weight  of 
authority  tends  to  prove  that  micro-organisms  may  enter  the 
absorbent  and  circulatory  systems,  whether  or  not  one  has 
received  a  cut  or  abrasion  of  the  surface  of  the  skin.  The 
operator  should  carefully  cover  his  hands  and  wrists  with 
carbolated  vaseline  and  should  rub  it  well  into  the  pores  of 
the  skin  before  beginning  an  operation.  The  following  rules 
for  procedure  in  case  of  dissection  wounds  will  possibly  be 
of  some  service  to  the  reader: 

Rules. 

First.  Seize  the  edges  of  the  cut  portion  between  the 
thumb  and  index  finger  of  the  uninjured  hand  and  stop  circu- 
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Second.  Wash  the  part  in  warm  water. 

Third,  If  your  teeth  are  healthy  and  in  good  condition 
suck  the  wound;  if  not — 

Fourth,  Cauterize  with  nitrate  of  silver  (lunar  caustic)  or 
strong  carbolic  acid.     **A11  cuts  should  be  cauterized.'* 

Fifth.  Cover  with  collodian. 

Sixth,  Plaster  the  wound  so  as  to  effectually  exclude  air 
or  moisture. 

It  occasionally  happens  that  one  cuts  himself  before 
finishing  a  dissection  or  autopsy.  In  this  case,  the  one  receiv- 
ing the  infection  should  treat  the  wound  as  given  above  and 
could  go  on  and  finish  the  work  or  turn  it  over  to  an  assis- 
tant. Most  operators  prefer  to  take  their  chances,  and  if  cut 
they  cauterize  and  finish  the  work. 


CHAPTER  XIL 


Treatment  of  Special  Cases# 


Sudden  Deaths. 

Sudden  deaths  include  some  of  the  most  difficult  cases 
the  embalmer  has  to  contend  with,  and  include  apoplexy, 
asphyxia,  sunstroke,  accidents  and  all  cases  of  sudden 
death  due  to  heart  failure  in  any  of  its  various  forms,  or  the 
accidental  or  intentional  administration  of  poisons,  such  as 
morphine,  opium,  arsenic,  strychnia,  carbolic  acid,  etc.,  and 
also  sudden  deaths  due  to  gunshot  wounds,  cut  throats, 
electric  shocks,  etc.  In  nearly  all  cases  of  sudden  and  unex- 
pected deaths  an  autopsy  is  usually  required,  and  no  matter 
what  the  post  mortem  conditions  might  have  been,  the  em- 
balmer is  usually  required  to  treat  the  case  the  same  as  that 
laid  down  in  the  chapter  devoted  to  embalming  with  a  post 
mortem  examination;  but  in  order  to  acquaint  the  reader 
with  some  of  the  post  mortem  conditions  present  in  some  of 
these  cases,  I  will  describe  those  which  most  frequently 
come  under  the  observation  of  the  medico  legal  expert. 
Nine-tenths  of  the  bodies  brought  to  the  morgue  are  cases  of 
suicide,  murder  or  sudden  and  unexpected  deaths  from  heart 
failure.  The  great  majority  of  those  who  die  by  their  own 
act  take  their  life  by  taking  a  letlial  dose  of  morphine  or 
other  narcotic  drug:  next  to  morphine,  carbolic  acid  is  the 
drug  most  commonly  used,  while  now  and  then  one  meets  a 
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case  of    poison    by  some  of   the  corrosive  drugs,   such  as 
arsenic,  corrosive  sublimate,  hydrochloric,  nitric  acid,  etc. 

Morphine  Poison  —  Opium  and  its  alkaloids,  '^  mor- 
phine, narcotine,  codeine,  etc."  In  deaths  due  from  opium  or 
morphine,  the  capillary  system  is  firmly  contracted  and  there 
is  congestion  in  many  of  the  organs  of  the  body.  In  many 
of  the  cases  there  is  extensive  hyperaemia  of  the  brain  and 
its  membranes  and  infrequently  discolorations  are  present  in 
the  form  of  hypostatic  spots  under  the  eyes  and  at  the  angles 
of  the  mouth  and  over  the  internal  jugulars.  If  opium  has 
been  swallowed  the  odor  is  oftentimes  very  perceptible.  The 
post  mortem  examination  reveals  a  congested  condition  of 
the  gastric  mucous  membrane.  This,  however,  is  by  no  means 
constant.  There  may  or.  may  not  be  extensive  congestions  of 
blood  in  the  lungs  very  similar  to  that  of  asphyxiated  sub- 
jects. This  accounts  for  all  such  cases  of  deep  discoloration 
or  congestion  of  the  superficial  veins  of  the  head  and  neck. 
The  blood  is  dark  and  in  a  fluid  condition,  but  in  some  cases 
it  has  been  found  very  firmly  coagulated. 

Carbolic  Acid. — In  those  who  have  met  death  by  car- 
bolic acid,  there  will  often  be  found  stains  about  the  angles 
of  the  mouth  produced  by  the  poison.  The  mucous  membrane 
of  the  mouth  is  of  a  greyish  white  appearance  and  this  mem- 
brane in  the  oesophagus  is  usually  thickened  and  congested. 
The  stomach  is  usually  thickened  and  corrugated  and  of  a 
brown  leathery  color.  The  brain  is  oftentimes  congested  and 
the  fluid  found  in  the  ventricles  has  a  strong  smell  of  the 
acid.  The  lungs  are  usually  gorged  with  the  blood,  in  fact, 
it  seems  that  the  blood  in  a  majority  of  cases  tends  to  congest 
in  these  structures  leaving  both  sides  of  the  heart  compara- 
tively empty,  although  the  condition  of  the  heart  varies  and 
one  or  both  sides  may  be  filled  with  dark  colored  blood.  The 
bladder  is  in  a  majority  of  cases  found  empty  and  the  urine 
present  is  of  a  dark  color.     The  blood  in  most  cases  is  very 
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dark  in  color  but  of  a  fluid  consistance.     In  some  instances 
the  body  resists  putrefaction. 

Arsenic. — The  bodies  of  those  who  die  from  the  effects  of 
arsenic  take  on  rigor  mortis  very  early  after  death.  It  is 
very  firm  and  unless  the  body  is  straightened  or  laid  out, 
the  body  stiffens  in  the  position  it  was  during  the  last  agony 
of  death.  The  body  may  present  a  somewhat  shrunken  ap- 
pearance; the  eyes  somewhat  sunken,  but  open  and  staring, 
although  this  is  by  no  means  invariable.  The  most  frequent 
internal  post  mortem  condition  in  this  class  of  cases  is  con- 
gestion of  the  stomach  and  intestines. 

Strychnia. — The  most  prominent  post  mortem  appear- 
ance in  those  who  have  met  death  by  strychnia  is  the  firm 
rigor  mortis  that  appears  and  remains  for  a  considerable  time. 
The  brain,  spinal  cord  and  the  membranes  are  usually  found 
congested.  The  condition  of  the  heart  varies.  It  may  be  ex- 
panded and  full  of  blood  or  contracted  and  empty;  ofttimes 
there  is  a  congestion  of  the  bronchial  mucous  membrane. 
Blood  remains  fluid  and  does  not  coagulate  as  rapidly  as  in 
ordinary  cases. 

Chloral. — There  is  no  permanent  characteristic  appear- 
ance of  those  who  die  from  the  effects  of  chloral.  It  has 
been  stated  by  some  that  putrefactive  changes  are  delayed, 
although  this  is  not  generally  the  case.  The  organs  and 
tissues  are  about  the  same  as  would  be  found  in  death  from 
heart  failure  or  other  disease.  The  color  of  the  blood  is  not 
altered  and  is  in  a  fluid  condition. 

Bichloride  of  Mercury  (Corrosive  Sublimate).  —  In 
those  who  die  from  the  effects  of  mercuric  chloride  the 
mucous  membrane  of  the  mouth,  tongue  and  oesophagus  is 
usually  of  a  j^^rayish  white  color.  The  membranes  are  often- 
times corrugated  and  eroded.  The  stomach  is  softened  and 
swollen,  is  deeply  injected  and  of  a  bright  scarlet  color. 
There  is  a  great  deal  of  stasis  in  the  capillary  blood  vessels, 
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especially  those  of  the  lungs;  whether  this  blood  stasis  in 
the  capillaries  is  due  to  the  changes  of  the  red  corpuscles  or 
to  liberation  of  fibren  ferments,  is  not  certain  —  it  may  be 
due  to  both. 

.  Heart  Failure. — This  a  broad  term  given  to  sudden 
deaths  due  to  valvular  insufficiency  or  degenerations  in  the 
structure  of  the  organ,  terminating  suddenly  in  death.  No- 
surgeon  should  ever  give  an  autopsy  report  signed  ^^  Heart 
Failure,^^  The  failure  of  the  heart's  action  must  be  due  to 
either  a  degenerative  nervous  supply,  fatty  degeneration  of 
the  tissues  of  the  heart,  to  a  rupture  of  the  valves  of  the 
heart,  to  an  enlargement,  an  atrophy  or  some  mechanical 
occlusion  of  the  vessels  of  the  heart,  such  as  a  thrombus  or 
fatty  tumor.  ** These  islands  of  fat"  are  generally  found  in 
the  right  side  of  the  heart  obstructing  the  tricuspid  valve; 
sometimes  there  is  a  congestion  of  the  large  veins  of  the 
head  and  neck,  at  other  times  all  of  the  structures  and 
viscera  may  be  in  a  normal  condition. 

Cut  Throats. — Suicides  and  those  where  death  has  been 
caused  by  severing  some  of  the  large  vessels  of  the  neck  is 
very  common,  especially  in  large  cities.  The  treatment  all 
depends  upon  the  nature  and  extent  of  the  wound.  If  both 
carotid  arteries  and  jugular  veins  are  severed,  then  it  will  be 
necessary  to  catch  up  all  divided  vessels,  excepting  the  one 
to  be  injected.  The  injection  should  be  both  upwards  and 
downwards.  If  only  one  vein  has  been  severed,  it  is  only 
necessary  to  catch  it  up  and  tie  it  before  beginning  the  injec- 
tion. In  two  cases  of  cut  throats  that  have  come  under  my 
observation,  the  knife  was  used  with  so  much  force  as  to  cut 
into  the  cervical  vertebra  and  sever  the  vertebral  arteries,  as 
well  as  the  carotids.  In  all  cases  of  cut  throats  the  operator 
should  inject  one  of  the  divided  vessels  both  downwards  to- 
ward the  heart  and  upwards  toward  the  brain;  the  other 
vessels  should  be  tied  off  so  as  to  prevent  a  leakage.     For 
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the  peculiar  conditions  attending  a  case  of  cut  throat,  such 
as  rigor  mortis,  cooling  of  the  body,  etc.,  see  pages  42,  43, 
44,  45. 

Alcoholic  Paxalysis  (Delirium  Tremens). — The  princi- 
pal post  mortem  condition  in  this  class  of  cases  is  the  usual 
tendency  towards  decomposition  and  the  enlarged  condition 
of  the  capillaries  in  all  parts  of  the  system.  There  is  also  a 
fatty  degenerative  condition  of  the  tissues  of  the  body  gen- 
erally, and  not  infrequently  the  organs  and  viscera  are  con- 
gested. In  excessive  beer  drinkers  the  liver  is  generally 
affected  with  scirrhosis  (hob  nail  liver),  a  rough,  hardened  con- 
dition of  the  organ. 

How   to    Embalm    a    Body    Dead    from    Gun-shot 
Wounds,  Hemorrhage,  Railroad  Accidents, 

Injuries,  Etc. 

The  special  treatment  of  any  of  the  above-named  cases 
will  depend  to  a  considerable  extent  upon  the  knowledge  of 
the  embalmer,  as  there  are  no  two  cases  alike. 

In  a  case  of  gun-shot  injury  the  treatment  will  be  based 
upon  the  location  of  the  wound,  the  extent  of  the  injury,  and 
whether  there  have  been  any  vessels  severed  by  the  ball.  A 
great  many  of  these  cases  require  a  post  mortem  to  be  held, 
and  if  such  is  held  you  will  treat  the  case  as  a  post  mortem. 
Should  no  post  mortem  be  held  and  the  wound  has  not  divided 
any  important  vessels,  then  needle  embalming  or  arterial, 
followed  by  cavity  injection,  will  be  all  that  is  required;  but 
if  the  ball  in  its  course  has  cut  off  some  important  blood 
vessel,  ]>rovidin^  it  was  not  in  the  head,  it  will  be  well  for 
you  to  locate  the  vessel  and  liji^ate  it  if  possible,  at  the  same 
time  the  blood  which  has  escaped  into  one  or  the  other  cavi- 
ties of  the  body  can  be  removed  by  sponging.  It  will  be 
found  in  those  cases  where  the  person  has  been  wounded  ia 
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the  abdominal  cavity,  where  the  mesenteries  are  divided, 
that  an  immense  amount  of  blood  will  fill  the  cavities.  This, 
on  account  of  the  coagulation  which  takes  place,  cannot  be 
removed  by  the  aspirator,  and  should  be  sponged  out.  If  it 
is  impossible  to  open  the  body  or  to  find  the  divided  vessel, 
then  all  you  can  do  is  to  inject  the  arteries,  apply  the  needle 
method  and  follow  with  a  cavity  injection;  the  fluid  injected 
by  the  needle  method  will  find  its  way  into  the  vessels  of  the 
upper  part  of  the  chest,  but  will  leak  out  as  soon  as  it  comes 
to  the  divided  vessel.  But  it  will  have  the  effect  of  clearing 
the  face  and  preventing  any  discoloration. 

Pill  up  the  cavities  and,  if  necessary,  make  several  needle 
punctures  over  the  trunk  and  into  the  muscular  tissues  of  the 
extremities.  If  a  person  dies  from  cut  throat  or  hemorrhage 
from  the  jugular  veins  or  carotid  arteries,  you  can  use  the 
same  artery  to  inject  the  system,  treating  the  case  as  an  ordi- 
nary embalmment.  There  will  seldom  be  any  discolorations, 
as  the  blood  has  escaped  from  the  body. 

In  railroad  accidents,  mine  injuries,  etc.,  the  body  is 
oftentimes  so  badly  mangled  that  it  is  impossible  to  do  very 
much  towards  preserving  the  remains,  but  with  your  knowl- 
edge of  the  arterial  system,  cavity  and  needle  embalming, 
and  the  use  of  hardening  compounds,  alcohol,  etc.,  you  will 
be  able  to  make  a  great  many  of  these  cases  so  they  may  be 
viewed  by  friends  or  relatives. 

Sun-Stroke,  Insolation. 

On  account  of  the  early  appearance  of  putrefaction,  and 
the  presence  of  discolorations,  sun-stroke  or  insolation  cases 
should  receive  prompt  and  careful  treatment  from  the  start. 
The  blood  in  cases  of  sun-stroke  is  of  a  dark  color,  imper- 
fectly coagulated,  sometimes  remaining  in  a  fluid  condition 
and  congesting  the  large  veins  of   the  body.     The  left  ven- 
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tricle  is  found  empty  and  the  heart  is  generally  contracted. 
The  right  ventricle  may  contain  a  small  amount  of  dark  col- 
ored blood.  Small  discolored  spots  make  their  appearance 
on  the  surface  of  the  body.  The  lungs  are  generally  con- 
gested and  full  of  blood,  leakage  taking  place  when  the 
arteries  are  filled  with  fluid,  on  account  of  rupture  of  some 
of  the  capillaries.  There  is  also  congestion  of  the  blood 
vessels  of  the  brain,  while  that  organ  and  the  cord  are  often- 
times softened  and  changed  from  their  natural  color. 

The  embalmer  should  remove  the  blood  as  early  as  possi- 
ble; this  will  prevent  the  discolorations  from  appearing,  and 
will  also  aid  in  the  injections  of  the  preservative.  The  arte- 
rial system  should  be  thoroughly  injected  and  the  cavities 
filled  with  the  fluid,  after  which  the  treatment  should  be  the 
same  as  in  ordinary  cases. 


Apoplexy,  Cerebral  Softening,  Abscess,  Etc. 

Apoplexy  or  cerebral  hemorrhage  is  caused  by  a*  rupture 
of  a  cerebral  vessel  and  the  extravasation  of  fluid  into  the 
substance  of  the  brain.  If  the  death  is  sudden,  the  rupture 
complete,  there  will  be  a  large  amount  of  blood  in  the 
cavity  of  the  skull  and  the  face  dark  and  discolored  from 
venous  congestion,  but  should  the  person  survive  the  imme- 
diate effects  of  the  attack  and  live  for  several  days  after- 
ward, the  treatment  will  be  different,  as  there  will  only  be  a 
slight  amount  of  blood  in  the  brain.  In  the  latter  case  ordi- 
nary treatment  will  be  all  that  is  necessary,  while  if  the 
death  be  sudden  and  accompanied  by  considerable  hemor- 
rhage, it  will  be  necessary  to  use  other  and  more  effectual 
treatment.  The  needle  process  answers  the  best  of  all  in 
apoplexy,  since,  on  account  of  the  ruptured  vessel  and  the 
empty  condition  of   the  large  vessels,  the  fluid  will  readilj' 
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enter  the  circulation  from  this  point  and  the  body  may  be 
thoroughly  embalmed. 

At  the  same  time  the  blood  may  be  removed  by  using  the 
needle  introduced  into  the  brain  as  a  drainage  tube  and 
removing  the  blood  by  gravitation  or  applying  the  aspirator. 
The  needle  method  should  be  followed  by  a  thorough  arterial 
and  cavity  injection.  If  the  blood  has  coagulated  in  the 
cranial  cavity  and  the  absorption  of  the  fluid  is  complete,  the 
artery  should  be  injected.  The  first  demonstration  of  the 
Barnes  needle  process  was  performed  on  a  case  of  this  kind 
(apoplexy).  Three  quarts  of  fluid  was  introduced  into  the 
system,  two  quarts  having  previously  been  introduced  by  the 
arterial  method. 

In  all  those  cases  of  brain  trouble,  such  as  cerebral  soft- 
ening, abscess,  etc.,  the  cerebrospinal  cavity  should  receive 
careful  consideration;  from  one  to  two  quarts  of  the  fluid 
should  be  introduced  through  the  opening  between  the  atlas 
and  the  foramen  magnum  in  the  occipital  bone. 


How  to  Embalm  Asphyxiated  Subjects,  the  Care  of 

Drowned  Bodies,  Etc. 

The  treatment  of  asphyxiated  cases  has  always  called 
forth  considerable  attention  from  the  embalmer,  the  reason 
of  this  being  the  changes  in  the  blood  current  in  some  of  its 
various  forms,  while  in  others  the  appearance  of  deep  discol- 
orations,  which  refused  to  yield  to  treatment,  was  the  second 
factor;  while  in  some  of  the  cases  the  appearance  of  putre- 
faction formed  the  principal  source  of  the  embarrassment,  in 
others  just  the  opposite  condition  would  take  place.  It  will 
probably  seem  strange  to  the  reader  that  we  could  have  so 
many  different  changes  in  the  same  method  of  death,  but 
nevertheless  any  and  all  of  the  above  forms  are  met  with  in 
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some  one  or  another  condition,  where  death  was  the  result  of 
asphyxia. 

Asphyxiated  cases  are  such  as  those  who  die  from  suffo- 
cation, drowning,  hanging,  etc.;  in  fact,  any  case  in  which 
life  is  threatened  by  any  interception  whatever  of  the  respi- 
ratory function  is,  or  should  be  termed  asphyxia.  The 
changes  which  take  place  in  the  blood  current  of  those  who 
are  suffocated  with  any  of  the  carbon  gases,  such  as  carbon 
mopoxide,  charcoal  gas,  etc.,  are  very  remarkable;  instead  of 
the  blood  being  a  dark  venous  color,  as  one  would  naturally 
expect  and  which  is  also  found  in  some  of  the  various  forms 
of  asphyxia,  it  is  of  a  bright  red  color,  will  resist  slow  com- 
bustion, and  in  many  cases  putrefaction  is  delayed  for  a  con- 
siderable time. 

The  conditions  or  changes  which  take  place  in  the  body 
of  one  who  has  been  suffocated  with  charcoal  gas,  are  not 
only  peculiar,  but  differ  in  some  respects  from  any  other  case 
of  asphyxia.  The  post  mortem  lesions  vary  somewhat  on  the 
time  which  has  elapsed  since  the  death.  The  most  charac- 
teristic lesion  is  the  appearance  of  rose-colored  spots,  which 
vary  somewhat  in  size,  over  the  abdomen,  chest  and  thighs; 
these  spots  are  not  found  in  any  other  death,  except  that 
which  has  resulted  from  the  inhalation  of  charcoal  vapors. 
Unlike  post  mortem  staining  or  any  other  form  of  discolora- 
tion, they  seem  to  be  unaffected  by  any  kind  of  treatment, 
even  the  hypodermic  injection  of  certain  strong  bleachers 
and  antiseptics  will  not  change  their  color.  These  spots  will 
remain  lon^^  after  putrefaction  has  set  in,  thus  showing  that 
it  affects  not  only  the  outer  skin,  but  penetrates  through  the 
true  skin  and  into  the  cellular  tissues  beneath.  It  will 
thus  be  seen  that  it  would  be  next  to  impossible  to  remove 
such  a  discoloration. 

In  this  l\in(l  of  a  case  there  seems  to  be  little  change  in 
the  dcj^ree  of  resistance  to  ])utrefaction  ordinarily  seen  in  a 
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dead  body,  but,  unlike  asphyxia  from  natural  gas,  the 
body  has  no  more  resistance  to  decay  than  in  any  other  case. 
Discolorations  frequently  appear  in  all  these  cases  and  affect 
principally  the  veins  of  the  brain,  head  and  neck.  But  as  the 
blood  remains  fluid  it  can  be  easily  removed  by  introducing* 
drainage  tubes  into  the  right  side  of  the  heart  or  into  any  of 
the  large  veins  of  the  upper  extremities  or  by  using  the 
needle  injection. 

Drowning. 

Where  the  person  has  been  asphyxiated  by  immersion  in 
water  or  from  drowning,  the  blood  does  not  become  saturated 
with  water  immediately,  but,  instead,  it  is  saturated  with 
oxygen.  The  changes  which  would  naturally  come  up  vary 
according  to  the  length  of  time  the  body  has  been  in  the 
water.  If  the  body  has  been  in  the  water  only  a  few  hours, 
then  it  will  not  need  any  more  treatment  than  an  ordinary 
case,  except  emptying  the  stomach  and  the  lungs  of  the 
water  which  they  contain.  This  can  be  accomplished  by 
turning  the  body  on  the  side,  pulling  out  the  tongue,  and 
making  pressure  over  the  region  of  the  stomach  and  on  the 
sides  of  the  chest  cavity,  or  failing  to  remove  the  water  by 
this  method,  you  can  remove  it  by  the  aspirator,  the  tubing 
introduced  down  the  oesophagus  or  gullet  into  the  stomach, 
or  through  the  wind-pipe  into  the  lungs.  Some  discoloration 
may  appear  under  the  eyes  and  along  the  nose,  caused 
by  the  conj^-ested  condition  of  the  jugular  veins  and  their 
tributaries;  this  can  be  removed  by  any  of  the  usual  methods. 
But  should  the  person  have  remained  in  the  water  for  several 
days  and  the  tissues  become  saturated  with  the  water,  which 
they  will  in  this  length  of  time,  it  will  be  very  hard  to  keep 
the  body,  and  the  condition  will  certainly  be  vastly  different 
from  that  of  a  body  just  recently  drowned  or  that  has  only 


282  THE  ART   AND   SCIENCE  OF   EMBAI,MING. 

remained  in  the  water  a  short  time.  The  human  body  nor- 
mally contains  about  75  per  cent,  of  water,  and  after  it  has 
been  immersed  in  water  for  several  days  this  is  increased 
considerably,  thus  when  it  is  injected  with  a  chemical  or 
solution  of  chemicals  which  will  preserve  a  body  in  the  ordi- 
nary condition  where  the  tissues  contain  75  per  cent., the  fluid 
fails  because  it  is  diluted  too  much  by  the  increased  amount 
of  water  which  has  been  absorbed  into  the  system.  A  very 
notable  thing  concerning  these  bodies  that  have  lain  in  the 
water  several  days  is  the  swelling  which  takes  place  a  few 
hours  after  they  are  brought  into  the  air.  This  is  explain- 
able under  two  headings,  namely:  more  favorable  means  for 
the  development  of  the  germs  of  decomposition,  and  sec- 
ond, the  action  of  the  air  upon  the  saturated  or  watery  tissues. 
The  drowned  subject  always  presents  certain  forms  of 
discoloration;  these  are  the  result  of  the  venous  congestion  so 
common  in  other  forms  of  asphyxia;  the  blood  rushes  to  the 
brain  and  tissues  of  the  face,  and  death  usually  leaves  the 
left  ventricle  and  the  right  ventricle  firmly  contracted,  thus 
preventing  the  blood  from  entering  the  cavities  of  the 
heart,  and  forcing  it  into  the  large  venous  trunks  of  the 
face  and  chest.  Water  gains  admission  into  the  stomach  and 
the  lungs,  and,  if  left  there,  soon  begins  fermenting,  causes 
purging  and  distension  of  the  parts  with  gas.  It  would  be  out 
of  place  in  this  article  to  tell  how  this  process  of  fermenta- 
tion begins  or  just  how  the  hydrogen  of  the  water  is  separ- 
ated from  the  oxygen  and  forms  carburetted  hydrogen,  sul- 
phuretted hydrogen,  etc.  The  only  study  the  embalmer  has 
to  contend  with  is  the  removing  of  the  gases  and  the  water 
and  to  prevent  decomposition  from  advancing  any  farther 
than  it  is  when  the  case  is  turned  over  to  him.  As  soon  as  the 
body  is  removed  from  the  water  it  should  be  placed  in  some 
receptacle  which  will  exclude  as  much  of  the  air  as  possible. 
Since  embalming  fluids  have  but  little  effect  on  the  subjects 
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saturated  with  the  water,  it  will  be  best  to  surround  them 
with  hardening  compounds,  or  lower  the  temperature  to  30 
deg.  P. 

In  Chicago  deaths  from  drowning  are  of  common  occur- 
rence. If  the  body  has  been  in  the  water  for  several  days  it 
is  impossible  to  remove  the  blood,  as  it  will  be  firmly  coagu- 
lated. The  arteries  and  cavities  should  be  injected  with  a 
strong  solution  of  Formaldehyde  and  the  body  should  be  cov- 
ered with  a  sheet  saturated  with  this  agent;  this  prevents 
skin-slip. 

The  effects  of  sawdust,  zinc  sulphate,  sodium  chloride, 
nitrates,  etc.,  are  very  well  known.     Hardening  compounds 
thrown  around  one  of  these  saturated  subjects  will  have  a 
tendency  to  absorb  much  of  the  water  from  the  tissues.     The 
lowering  of  the  temperature  to  30  deg.  F.  does  not  alter  this 
chemical  change  in  the  least.     The  moisture  of  the  body  will 
readily  enter  the  chemicals  above  named  and  will  pass  into 
the  sawdust.     The  change  of  the  fluids  from  the  chemicals  to 
the  sawdust  requires  some  little  time,  but  when  once  set  up  it 
is  continuous.  Subjects  treated  by  this  method  have  a  tendency 
to  turn  yellow,  but  if  we  succeed  in  arresting  decomposition 
and  retain  the  remains   long  enough   for  identification,  we 
have  accomplished  our  work.     The  treatment  of  a  body  that 
has  only  been  in  the  water  a  few  hours  is  not  widely  different 
from  that  of  a  death  from  any  of  the  ordinary  diseases.     The 
blood  should  be  removed,  also  the  water  and  gases,  and  i\ut 
body  should  receive  an  arterial  and  cavity  injection,  or  an 
injection  by  the  needle  method,  followed  by  cavity  'inytciUm, 
The  body  that  has  been  in  the  water  several  dayK  or  w^^kn 
may  be  considerably  benefitted  by  local   injectionn  </f  flttM 
into  the  muscular   parts   of   the  chest,  arms,  lej^H,  n^ck  MnA 
abdomen.     When  these  methods  fail,  freezing,  or  pU^rioir  thi? 
body  in  a  temperature  below  S'2  deg.  F.,  is  all  you  €Mn  ^k     If 
the  body  has  been  identified,  bury  as  soon  as  iHPtmitne. 
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Lightning,  Electric  Shocks,  Etc. 

One  of  the  most  phenomenal  chang'es  in  the  muscular  sys- 
tem  of  one  struck  by  lightning  is  the  fact  that  no  rigor  mortis 
occurs,  or  if  it  does  it  passes  off  too  soon  to  be  observed. 
There  is  a  paralysis  of  the  central  nervous  system  and  blood 
is  generally  found  in  both  the  arterial  and  venous  systems. 
This  blood  is  but  little  altered  in  color  from  normal  living 
blood,  but  sometimes  the  corpuscular  elements  are  changed 
considerable.  Oftentimes  there  is  no  mark  or  apparent  post 
mortem  change  whatever,  while  in  other  cases  the  body  may 
be  more  or  less  burned,  the  vessels  of  the  brain  may  be 
congested,  and  arteries,  veins  and  viscera  ruptured,  the  sur- 
face of  the  body  discolored  in  the  form  of  hypostatic  spots, 
etc.  The  tendency  is  towards  early  decomposition  in  the 
bodies  of  those  struck  by  lightning,  while  in  those  electro- 
cuted by  mechanical  means,  live  wires,  etc.,  the  body  stiffens 
and  takes  on  considerable  rigor  mortis  which  does  not  readily 
pass  off.  The  blood  retains  its  scarlet  appearance  for  many 
hours  and  its  corpuscular  elements  are  but  slightly  altered. 
Gibbons  claims  that  electricity  does  not  kill  and  that  if  proper 
means  were  resorted  to  all  bodies  could  be  restored  that  are 
shocked  by  live  wires  or  are  electrocuted  for  the  expiation  of 
crime.  As  those  struck  by  lightning  putrefy  rapidly  it  is  best 
to  remove  as  much  blood  as  possible  and  inject  the  arteries 
and  cavities.  Should  discolorations  appear  remove  with  the 
needle  process. 

Congestion  of  the  Lungs. 

Conji^estion  of  the  lungs  is  a  condition  signifying  an  in- 
crease in  or  abnormal  fullness  of  the  capillaries  of  the  air 
cells  of  the  lun^s;  urtive  conji^estion  when  due  to  an  abnormal 
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increase  in  the  circulation,  and  passive  when  caused  by  an  im- 
peded outflow  from  the  capillaries. 

This  disease  oftentimes  proves  fatal  within  a  few  hours, 
and  as  the  pulmonary  circulation  is  entirely  cut  off  by  coagu- 
lated blood  in  the  lumen  of  the  vessels,  the  injection  of  fluid 
through  the  arteries  does  not  always  penetrate  the  structure, 
as  the  bronchial  vessels  are  also  affected  by  the  disease. 

Post  Mortem  Appearances. — The  hyperaemic  lung  has 
a  bloated,  dark-red  appearance,  its  vessels  are  distended  to 
the  uttermost  with  dark,  coagulated  blood,  the  tissues  are 
succulent  and  relaxed,  a  bloody,  frothy  liquid  is  present 
in  the  bronchi,  and  the  alveolar  walls  are  so  much  swollen 
that  the  congested  lung  shows  scarcely  any  indication  of 
its  cellular  structure,  and  in  many  instances  resembles  the 
tissues  of  the  spleen. 

Treatment. — The  most  important  fact  for  the  embalmer 
to  remember  is  the  condition  of  the  lungs.  Purging  is  of  very 
frequent  occurrence  and  will  yield  only  to  the  most  heroic 
treatment.  Inject  the  thoracic  cavity  with  as  much  fluid  as 
the  cavity  will  hold,  then  follow  with  arterial  and  needle  em- 
balming. The  nasal  tube  should  be  used  and  the  bronchial 
tubes  should  be  saturated  with  the  preservattve.  Plugging 
the  nose  and  throat  with  cotton  should  be  sufficient,  but  if 
purging  still  continues  use  some  of  the  methods  laid  down  in 
a  previous  chapter  of  this  work. 


Pleurisy. 

Pleurisy  is  a  plastic  inflammatic»  of  the  pleural  sacs 
characterized  by  sharp  pains  in  the  side,*  dry  cou^di.  diffi- 
culty in  breathings  fever,  etc.    It sometimi follows  an  attack 
of  pneumonia,  bein^^  a  complicatio*'  ""   'tdifiease:  it  \szl0> 
secondary   to    small-pox,    pericai  \ghVs  disease,  ^ 
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rheumatism.  In  all  those  cases  where  death  has  resulted 
from  pleurisy,  either  acute  or  chronic,  there  will  be  found  in 
the  pleural  sac  of  the  affected  side  a  large  amount  of  serous 
fluid.  This  fluid  is  principally  composed  of  albumen,  but 
oftentimes  contains  tubercle  bacilli  and  other  micro-organ- 
isms, such  as  the  pus  bacteria,  etc.  On  accoimt  of  this 
accumulation  in  the  pleura,  the  heart  is  pushed  to  one  or  the 
other  side,  according  to  the  side  which  is  affected  with  the 
disease.  If  it  be  the  left  side,  the  heart  will  be  found  a  little 
more  to  the  rignt  and  in  extreme  cases  it  may  rest  on  the 
diaphragm  and  be  almost  entirely  -on  the  right  side.  During 
my  lectures  and  demonstrations  to  a  class  in  the  Ohio  Medical 
University,  in  February,  1895,  I  was  demonstrating  the 
methods  of  cavity  embalming,  when  in  introducing  the  trocar 
between  the  first  and  second  ribs  of  a  female  subject,  which 
was  on  the  dissecting  table,  I  was  surprised  by  a  large 
amount  of  pus  appearing  at  the  opening  in  the  trocar.  With 
this  knowledge  alone  I  knew  that  the  patient  had  died  of 
pleurisy.  I  removed  the  trocar  from  the  upper  part  of  the 
thoracic  cavity  and  inserted  it  on  the  side,  between  the 
seventh  and  eighth  ribs,  and  was  able  to  remove  nearly  a 
quart  and  a  half  of  purulent  material  which  was  rapidly  un- 
dergoing decomposition.  The  heart  in  the  case  of  this  sub- 
ject was  found  almost  wholly  on  the  left  side. 

Treatment. — In  order  to  successfully  embalm  a  body 
dead  of  pleurisy,  the  embalmer  should  aspirate  the  pleural 
sac  and  remove  all  the  serous  fluids;  after  which  the  treat- 
ment will  be  much  the  same  as  an  ordinary  case,  unless  there 
be  a  comx)lication,  such  as  small-pox,  pneumonia,  Bright's 
disease,  etc.,  when  the  methods  of  treatment  laid  down  under 
the  chapter  devoted  to  those  diseases  should  be  employed  in 
conjunction  with  those  already  j^iven.  Embalm  by  the  arterial 
and  cavity  injection,    or    by  the    needle  and  follow  with   a 
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Dropsy. 

Ssmonyms:  Anarscccay  Brighfs  diseuse,  chronic  diffuse 
nephritis,  etc. 

It  would  be  out  of  place  in  a  work  of  this  kind  to  enter 
into  an  exhaustive  description  of  Bright's  disease,  since  we, 
as  embalmers,  are  only  required  to  handle  the  case  after 
death;  it  is  more  important  that  the  treatment  be  thorough 
and  complete. 

This  disease  causes  an  increase  in  the  watery  constituents 
of  the  body,  and  when  the  dropsy  is  general  there  is  hardly 
a  tissue  that  is  not  overcharged  with  this  fluid,  even  the  mar- 
row in  the  bones  will  contain  a  large  amount  of  it.  If  the 
case  be  an  extreme  one,  the  eye-lids  and  face  will  be  con- 
gested and  swollen,  as  will  all  the  other  parts  of  the  body; 
the  abdominal  cavity  and  the  thoracic  cavity  will  contain  a 
large  amount  of  serous  fluid.  Not  infrequently  the  pericar- 
dial sacs  and  the  pleura  will  be  filled  with  the  fluid  also.  The 
rapidity  with  which  a  dropsical  case  begins  decomposition  is 
a  factor  that  calls  for  the  most  urgent  treatment  from  the 
start  (see  Putrefaction).  In  a  very  few  hours  after  death,  on 
account  of  the  moisture  in  the  body,  the  skin  begins  to  form 
vesicles  which  soon  rupture  and  allow  the  contained  fluid  to 
escape:  slipping  of  the  skin  follows  this,  or  it  may  occur 
without  the  formation  of  these  vesicles  or  blisters.  Gases 
arise  within  the  cavities  and  press  upwards  upon  the  large 
blood  vessels,  causing  the  face  to  discolor  (venous  conges- 
tion), while  at  the  same  time,  if  the  pressure  is  sufficient,  you 
will  have  capillary  hemorrhage  from  the  lungs  and  stomach, 
which  will  manifest  itself  in  the  purged  material  which  will 
soon  make  itself  present  at  the  mouth  and  nostrils.  The 
amount  of  dropsical  fluids  in  the  body  can  be  estimated  by 
the  pressure  of  the  fingers  on  the  limbs.     If  a  large  amount 
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of  water  be  present  in  the  tissues,  the  fingers  will  sink  down 
into  the  parts  nearly  an  inch,  leaving  the  mark  of  the  finger, 
which  does  not  disappear  very  readily. 

The  treatment  of  a  dropsical  case  is  the  same  whether  it 
be  in  the  morgue  or  in  private  practice,  the  difference  being 
only  in  the  care  to  prevent  serous  material  from  staining  the 
carpets,  etc.  In  the  morgue  these  things  are  always  looked 
after  in  advance.  As  soon  as  you  are  called  to  take  care  of  a 
dropsical  case,  see  that  all  the  gases  are  removed  from  the 
different  cavities.  This  may  be  accomplished  by  inserting  a 
trocar  into  the  abdomen  and  into  the  chest  cavity.  The 
gases  having  been  removed,  the  next  step  will  be  to  remove, 
as  much  as  possible,  the  serous  accumulations  from  the  body. 
First,  remove  all  the  fluids  from  the  cavities  by  tapping  with 
the  trocar  and  aspirating.  The  trocar  should  be  inserted  just 
above  the  pubic  bone  in  the  median  line  of  the  abdomen.  A 
puncture  at  this  part  of  the  cavity  enables  the  operator  to 
drain  from  the  lowest  part,  but  in  many  cases,  even  when  the 
trocar  is  inserted  at  this  point,  there  is  only  a  small  amount 
of  fluid  removed.  In  this  case  it  will  be  well  for  you  to  open 
the  abdominal  cavity  in  the  median  line,  beginning  the  incis- 
ion at  the  umbilicus  (navel)  and  continuing  it  down  to  the 
pubic  bone.  After  cutting  through  the  peritoneum,  take  a 
large  sponge  and  sponge  out  the  cavity.  In  this  way  I  have 
been  able  to  remove  several  quarts  of  fluids  after  I  had  failed 
to  do  much  good  by  the  use  of  the  trocar  and  aspirator. 
While  the  abdomen  is  open  you  should  insert  the  trocar 
through  the  diaphragm  and  into  the  right  and  left  pleural 
spaces,  and  if  there  be  any  serous  accumulations  they  should 
be  removed.  The  pericardial  sac  should  also  be  punctured 
by  the  trocar  and  the  fluids  removed. 

After  you  have  removed  the  lluids  from  the  cavities,  you. 
should  next  proceed  to  remove  it  from  the  extremities.     This 
can  be  very  successfully  accomplished  by  the  aid  of  a  suction 
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leecher  and  bandages.  I  find  that  a  rubber  bandage  about 
four  inches  in  width  and  five  yards  in  length  answers  the 
purpose  best,  although  the  ordinary  cotton  roller  bandage 
will  answer  the  purpose  admirably.  If  the  lower  limbs  are 
to  be  worked  on  first,  the  bandaging  should  begin  at  the 
feet,  as  it  should  begin  at  the  hands  in  case  the  fluid  is  to 
be  removed  from  those  parts.  Beginning  at  the  feet,  the 
operator  should  bandage  as  firmly  as  possible,  gradually 
approaching  the  knee.  He  will  find  that  the  fluid  in  these 
parts  will  begin  to  make  pressure  above  the  bandage,  in  the 
form  af  a  watery  tumor  just  beneath  the  skin;  wherever  this 
appears  the  leecher  should  be  applied  or  the  scalpel  should 
be  used  in  making  several  punctures  into  the  tissues  at  the 
place  where  the  swelling  appears.  These  punctures  will 
allow  the  fluid  to  be  drained  off,  after  which  the  bandaging 
should  be  continued  upward  and  the  operation  repeated  until 
all  the  fluids  have  been  removed.  It  will  surprise  you  how 
much  fluid  you  can  remove  from  a  dropsical  subject. 

After  the  fluids  have  all  been  removed,  you  will  find  that 

• 

the  face  and  neck  are  still  swollen  and  possibly  discolored. 
You  should  proceed  to  remove  this  by  elevating  the  body  to 
an  angle  of  forty-five  degrees.  Use  the  needle  process  and 
drain  all  the  blood  from  the  face,  which  in  cases  of  dropsy 
always  remains  thin.  The  arteries  and  cavities  should  then 
be  injected.  In  case  the  artery  is  injected,  the  blood  should 
be  removed  from  the  vein  by  inserting  the  flexible  silk 
catheters  commonly  used  for  such  purposes.  After  the  needle 
method  is  applied  the  discoloration  will  disappear,  and  if  the 
head  is  .properly  elevated,  the  face,  which  was  somewhat 
swollen,  will  approach  its  natural  appearance.  You  should 
use  as  much  fluid  as  possible  in  injecting  a  dropsical  case, 
but  unnecessary  flooding  of  the  tissues  should  be  avoided. 
After  you  have  embalmed  the  body  arterially,  either  by  the 
needle  method,   the  combined  artero-needle  or  the  arterial 
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method  alone,  the  cavities  should  receive  attention.  The 
chest  cavity  should  receive  from  one  to  three  quarts  of  fluid, 
and  if  it  has  been  necessary  to  open  the  abdomen,  the  cavity 
should  be  saturated  with  the  following  compound,  after 
which  it  should  be  closed,  using  a  very  close  stitch  and  bring- 
ing the  parts  as  neatly  together  as  possible: 

Arsenious  acid one  pound. 

Zinc  sulphate one  pound. 

Saltpetre one  pound. 

Sawdust qs  ad  to  fill  the  cavity. 

Or  should  this  not  be  at  hand  the  operator  should  use  saw- 
dust saturated  with  a  Formaldehyde  fluid.  In  fact  no  other 
fluids  except  those  containing  Formaldehyde  should  be  used 
in  the  dropsical  subject. 

A  body  treated  after  the  above  method  will  give  the  most 
satisfactory  results,  and  may  be  kept  as  natural  as  any  case 
dead  of  some  other  cause.  If  the  body  is  to  be  kept  a 
long  time,  or  is  to  be  transported  a  considerable  distance, 
althoiujh  if  is  not  nncs.sanjj  it  will  be  advisable  to  bandage 
the  body  in  bandages  which  have  been  saturated  in  the  fol- 
lowing solution: 

Pure  tannin one  ounce. 

Collodian ten  ounces. 

Ethylic  alcohol,  pure twelve  ounces. 

Balsam  tolu two  ounces. 

Oil  gaultheria one  dram. 

To  this  mixture  add  gum  benzoin  until  it  ceases  to  be  dis- 
solved. This  makes  a  very  fragrant  mixture,  which  retains 
its  odor  for  a  long  time.  The  bandages  should  be  made  from 
heavy  cheese-cloth  and  should  be  about  four  inches  in  width 
and  five  yards  long.  Bandages  of  this  sort  afford  the  best 
results  and  can  be  made  to  envelope  the  whole  body  in  a  neat 
covering,  which  will  prevent  the  entrance  of  any  germs  to  the 
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integument,  or  the  dessication  of  the  body,  which  naturally 
takes  place  after  embalming  and  when  the  bandages  are  not 
applied. 

Mother  and  Unborn  Child. 

The  method  of  embalming  in  cases  of  pregnancy  will  vary 
according  to  the  age  of  the  foetus,  or  the  length  of  time  which 
has  elapsed  since  conception  took  place.  If  the  mother  is 
only  in  the  second  month  of  gestation,  then  the  treatment 
laid  down  for  ordinary  cases  will  apply  very  well;  arterial 
and  cavity  injection  will  be  all  that  is  required,  unless  the 
mother  dies  of  some  of  the  low  type  fevers,  such  as  typhoid, 
etc.,  when  it  will  be  well  to  pay  especial  attention  to  the  ab- 
dominal cavity,  the  intestines,  etc.  After  the  second  month 
of  pregnancy  a  change  takes  place  in  the  vascular  system  of 
the  mother  and  child,  which  will  permit  of  an  indirect  circu- 
lation from  the  arteries  of  the  mother  to  the  vascular  system 
of  the  fcBtus.  It  is  hardly  probable  that  embalming  fluid  in- 
jected into  the  arteries  of  a  parent  who  had  died  during  the 
first  few  weeks  of  gestation  would  penetrate  the  embryo. 
This  is  because  of  the  difference  which  exists  in  the  vascular 
system  of  mother  and  child  as  compared  with  that  which 
takes  place  after  the  third  month  of  pregnancy. 

In  the  early  period  of  pregnancy  the  communication  be- 
tween the  child  and  the  mother  is  maintained  through  the 
medium  of  the  spongioles  of  the  chorion  and  the  membrana 
decidua  until  the  third  month;  after  this  period  the  sole  con- 
nection seems  to  be  through  the  placenta  (see  Foetal  Circula- 
tion). This  placenta  circulation  is  a  very  interesting  study, 
being  almost  analogous  to  that  circulation  which  takes  place 
in  the  lungs,  and  which  is  known  as  the  pulmonary  circula- 
tion. 

The  impure  blood  from  the  child  is  conveyed  to  the 
placenta  by  means  of  the  umbilical  arteries.     Here  it  gives 
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off  its  waste  and  receives  oxygen  in  return,  and  the  pure, 
aerated  blood  is  now  returned  to  the  child  by  means  of  the 
umbilical  vein.  The  utero-placental  vessels,  like  the  bron- 
chial arteries  of  the  lungs,  are  merely  nutdtive,  not  for  the 
foetus  but  for  the  placenta  and  its  appendages — hence  the 
process  of  aeration  and  absorption  of  material  for  the  foetus 
takes  place  through  the  medium  of  the  membrana  decidua, 
which  is  in  close  contact  with  the  maternal  blood.  Now,  rea- 
soning  from  this  basis,  we  find  that  we  have  a  membrane  to 
deal  with  known  as  the  membrana  decidua.  Through  this 
membrane  all  nutritive  material  from  the  mother  must  pass 
in  order  to  sustain  the  child. 

It  does  this  by  means  of  osmosis  and  exosmosis,  the 
maternal  blood,  which  is  coursing  through  the  placental  sin- 
uses, is  easily  absorbed  by  the  chorionic  villi  of  the  foetal 
surface  of  the  placenta.  Once  into  the  chorionic  villi,  the 
blood  is  taken  up  and  carried  into  the  umbilical  vein,  to  be 
distributed  to  the  various  parts  of  the  child. 

When  liuid  is  injected  into  the  arteries  of  the  mother  it 
will  take  this  same  course.  The  fluid,  after  reaching"  the 
placenta  or  afterbirth,  will  gradually  enter  the  umbilical 
vein  and  be  carried  to  all  parts  of  the  child's  body.  If  we 
will  consider  the  method  by  which  the  fluid  gets  into  the 
arteries  and  veins  in  the  needle  process,  you  can  readily  see 
how  the  fluid  penetrates  the  membrana  decidua  and  enters 
the  vascular  system  of  the  child.  The  fluid  enters  the  mem- 
brane by  the  process  of  absorption,  percolation,  osmosis,  etc. 

Now  comes  the  question  of  osmosis  again,  or  the  transu- 
dation of  fluid  throuj^h  animal  membrane.  When  the  needle 
process  is  used  the  needle  is  pushed  into  the  cavity  of  the 
cranium  and  is  plun^^ed  between  the  dura  mater  and  the  pia 
mater:  the  injected  fluid  flows  down  into  the  arachnoidian 
spaces  until  they  become  fllled;  and  then  from  the  continued 
pressure  which  is  exerted  the  fluid  is  forced  through  the  large 
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venous  sinuses  in  the  cavity  of  the  cranium  and  into  the  ven- 
ous circulation,  then  gradually  into  the  arterial.  Now,  this 
same  process  takes  place  when  we  inject  fluid  into  the  body 
of  a  pregnant  mother;  the  fluid,  after  circulating  through  the 
uterine  arteries,  is  carried  by  them  into  the  placenta,  where 
it  is  distributed  to  the  maternal  part  of  that  organ  and  sub- 
sequently to  the  large  sinuses  next  to  the  membrana  decidua. 
Embalming  fluids,  being  composed  of  various  salines,  the 
process  of  osmosis  is  favored  and  the  fluid  reaches  the  foetal 
surface  of  the  placenta,  is  carried  into  the  chorion  villi  and 
from  there  into  the  umbilical  vein  and  into  the  body  of  the 
child. 

It  will  be  seen,  then,  that  the  fluid  injected  into  the  arte- 
ries of  the  mother  will  penetrate  the  vascular  system  of  the 
foetus  and  embalm  the  child  in  utero.  You  can  safely  rely  on 
this  circulation  between  the  third  and  ninth  months  of  preg- 
nancy. But  should  the  mother  die  of  some  disease,  where 
the  blood  is  thickened  or  coagulated,  then  the  circulation 
may  be  impeded  and  it  will  be  necessary  for  you  to  penetrate 
the  cavity  of  the  uterus  (womb)  with  a  trocar  and  force  suffi- 
cient fluid  into  the  organ  to  surround  the  child.  The  trocar 
should  enter  the  fundus  or  top  of  the  womb,  as  the  fluid  will 
remain  in  the  cavity  of  the  organ  better  than  when  it  is 
injected  from  the  sides. 


(( 


Childbirth,"  Peritonitis,  Puerperal  Fever,  Etc. 


If  the  child  is  born,  and  the  mother  dies  from  hemor- 
rhage, shock,  puerperal  fever,  peritonitis,  or  puerperal 
eclampsia,  the  treatment  will  be  vastly  different  from  that 
which  would  apply  to  the  mother  and  unborn  child.  It  will 
be  found  that  the  blood  of  the  mother  is  greatly  increased 
during  pregnancy,  and  if  the  death  is  not  due  to  hemorrhage 
there  will  be  a  large  amount  of  this  blood  in  the  body  of  the 
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mother.  If  the  mother  dies  of  puerperal  fever  or  peritonitis 
there  will  be  a  large  amount  of  gas  in  the  abdominal  and 
thoracic  cavity,  caused  by  the  action  of  the  putrefactive 
bacteria;  this  gas  sometimes  increases  so  rapidly  as  to  almost 
burst  the  cavity  in  a  few  hours  after  death;  the  gas  is  also 
very  poisonous  and  should  be  avoided  as  much  as  possible  by 
the  operator.  In  puerperal  eclampsia  the  gases  will  act 
arise  as  readily  as  they  do  in  the  cases  just  quoted,  but  there 
is  always  an  early  tendency  towards  putrefaction  and  the 
blood  remains  thin  and  is  easilj^  removed  by  opening  the  ba- 
silic or  jugular,  and  draining  from  the  right  auricle.  Discolor- 
'  ations  are  very  apt  to  come  up  in  this  class  of  cases,  and  the 
skin  will  slip  in  some  as  early  as  twelve  hours  after  dissolu- 
tion has  taken  place. 

Treatment. — The  first  thing  to  do  in  a  case  of  childbirth 
is  to  remove  the  blood.  This  will  be  unnecessary  if  the  death 
was  caused  from  hemorrhage,  in  which  case  it  will  be  found 
that  yellow  discolorations  will  appear  on  the  sides  of  the  face 
and  under  the  eyes.  The  blood  should  be  removed  by  opening 
the  basilic  vein  (left)  and  inserting  a  flexible  tube  until  it 
enters  the  rij^ht  auricle,  when  the  fluid  blood  may  be  drained 
from  all  parts  of  the  body.  A  small  amount  of  fluid  should  be 
left  in  the  bottle  which  is  to  receive  the  blood  that  is  with- 
drawn, as  it  will  sterilize  or  disinfect  it. 

The  blood  in  this  class  of  cases  is  literally  alive  with  the 
*rerms  of  septicaemia  and  jiuerperal  fever,  and  the  operator 
should  use  care  not  to  allow  any  abraded  spot  on  his  hands  to 
come  in  contact  with  this  infected  fluid.  After  the  blood  and 
gases  have  been  removed,  an  injection  should  be  made  into 
the  vascular  system  either  by  the  needle  process  or  by  the 
artery  direct.  P^nouirh  fluid  should  be  used  at  the  time  of  the 
first  injection  to  distend  the  su])erflcial  veins  on  the  forehead 
and  on  the  dorsal  surface  of  the  feet.     Thorough  cavity  injec- 
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In  the  course  of  the  next  ten  hours  after  the  embalming' 
has  been  performed,  it  will  be  found,  in  a  great  many  cases, 
that  there  is  a  leakage  from  the  vagina;  this  should  be 
stopped  by  tamponing  the  cavity  with  pledgets  of  cotton.  On 
account  of  the  enlarged  condition  of  the  uterus  and  vagina  at 
the  termination  of  gestation,  you  will  be  able  to  use  a  large 
amount  of  the  cotton,  which  should  be  soaked  in  fluid  and 
then  squeezed  dry  before  placing  them  in  the  cavity.  A  com- 
petent lady  assistant  in  this  class  of  cases  will  not  only  be  a 
great  help  to  you,  but  will  gain  you  many  friends  that  will 
be  lifelong  admirers  of  your  work  and  skill.  If  the  body  is 
not  keeping  well  on  the  second  day,  it  will  be  wise  to  inject 
the  arteries  again,  using  as  much  fluid  as  they  will  take  up, 
and  if  the  abdominal  cavity  continues  to  swell  from  the  gase- 
ous distension,  it  will  be  advisable  to  open  the  cavity  in  the 
median  line  and  sponge  out  the  contents.  Then  use  a  solu- 
tion of  chloride  of  zinc  and  coUodian,  spreading  it  on  all  the 
surfaces,  afterwards  tilling  the  cavity  with  hardening  com- 
pound, or  use  the  formula?  given  for  the  treatment  of  the  cavi- 
ties in  dropsy.  It  will  be  found  in  this  class  of  cases,  where  the 
peritoneum  is  at  fault,  that  the  fluid  will  not  enter  the  struct- 
ure on  account  of  the  occlusion  of  branches  of  the  superior 
and  inferior  mesenteric  arteries,  and  nothing  short  of  opening 
the  cavity  and  sponging  will  do  any  good.  We  also  have  in 
peritonitis,  in  addition  to  the  germs  already  quoted,  both 
varieties  of  the  pus  cocci,  the  bacillus  colli  commune  and  ba- 
cillus lactis  aerogenes.  These  germs,  together  with  those  of 
puerperal  fever,  causes  the  hasty  dissolution  of  the  tissues  and 
the   ra])ld  formation  of  gases  so  prominent    in  this   class  of 


CHAPTER  XIII. 


Sanitary  Science^ 


The  principles  of  sanitary  science  embrace  a  very  com- 
prehensive subject,  as  it  relates  to  inquiries  into  all  influences 
affecting  or  tending  to  affect  injuriously  the  health  of  a 
locality. 

It  involves  a  knowledge  of  the  importance  of  perfect 
purity  of  our  surroundings — the  air  which  we  breathe,  the 
food  we  eat,  and  the  water  we  drink — also  a  knowledge  of 
the  soils,  whether  healthy  or  unhealthy;  seeking  to  discover 
and  guard  against  any  and  all  diseases  that  may  be  caused 
by  impurities  in  any  one  of  these  agents.  As  nearly  every 
city,  town  and  hamlet  in  the  United  States  has  appointed 
efficient  local  and  state  boards  of  health  to  look  after  such 
of  these  sanitary  conditions  as  tend  to  affect  the  masses  of 
the  people,  I  will  only  consider  that  part  of  sanitary  science 
in  which  the  funeral  directors  of  America  should  be  espe- 
cially versed.  Being  brought  in  contact  with  some  of  the 
most  virulent  forms  of  contagion  and  infection,  he  should  be 
able  at  all  times  to  prevent  spreading  these  diseases.  He 
should  proceed  with  caution,  lest  he  become  infected  himself, 
and  he  should  have  sufficient  knowledge  of  the  cause  of  these 
diseases,  so  that  he  would  not  communicate  them  from  the 
dead  to  the  living  through  the  medium  of  blood-stained  in- 
struments or  clothes  which  have  been  left  in  contact  with  the 
dead  body  of  one  who  has  died  of  a  contagious  or  infectious 
disease.     The  undertaker  should  also  be  careful  about  his 
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own  clothing,  as  these  garments  afford  an  easy  lodgment  for 
certain  germs  of  contagion,  such  as  emanate  from  diphthe 
rietic,  scarlatinal,  or  small-pox  cases.  The  specific  cause  of 
the  disease  diphtheria,  has  been  isolated  and  discovered  to 
be  a  germ,  rod-shaped,  thus  being  classed  under  the  general 
term  bacilli.  The  exact  cause  of  scarlatini,  yellow  fever  and 
small-pox  is  as  yet  unknown,  although  it  is  generally 
accepted  to  be  caused  by  a  germ  which  is  capable  of  living 
in  the  atmosphere  and  of  being  transmitted  by  this  medium 
from  the  sick  to  the  well. 


Explanatory. 

Contagious,  Infectious  and  Miasmatio  Diseases  in- 
clude all  those  diseases,  which  are  known  to  have  a  specific 
cause,,  generally,  if  not  always,  some  form  of  micro-organism. 
A  Contagious  Disease  is  one  capable  of  communication 
from  one  individual  to  another  by  means  of  direct  or  mediate 
contact.  Thus  it  may  be  transmitted  from  the  sick  to  the 
well  by  means  of  the  atmosphere  or  by  direct  inocalation. 

In  ordinary  use  contagious  is  applied  only  to  those  dis- 
eases which  are  readily  communicable  from  one  individual  to 
another,  so  that  one  affected  with  the  disease  is  a  source  of 
danger  to  those  in  proximity  to  him. 

Infectious  Disease. — When  the  infections  element  is 
eliminated  from  the  diseased  body  only  in  such  a  way  as  by 
faeces,  discharges,  etc.,  that  is  not  likely  tp  be  communicated 
to  a  second  individual,  but  takes  a  round  about  way  as 
through  the  jj^round  and  water  to  reach  a  second  person, 
then  the  disease  is  not  usually  called  CQotmgiaaBt  but  ivfrr- 
tious,     althouj^^h    under    certain    conditions   it  may    be   so. 

Typhoid  fever  and  Asiatic  cbideim  are  ejcamples  of  such 
diseases.  Infectious  refers  more  to  tllS  cause  of  the  disease. 
Conta<!:ious,  to  the  manner  of  conuniB  the  disease. 
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A  Miasmatic  Disease  is  one  caused  by  an  ectogenous 
infectious  agent,  neither  directly  nor  indirectly  derived  from 
any  other  case  of  the  same  disease.  Malaria  is  an  illustration 
of  a  miasmatic  disease. 

Whether  or  not  an  infectious  disease  is  contagious  de- 
pends upon  the  nature  of  the  infectious  element,  and  espe- 
cially upon  its  elimination  and  reception  by  the  body.  Most, 
but  not  all,  contagious  diseases  are  infectious.  Scabies  is  a 
contagious  disease  but  it  is  not  infectious. 

A  Disinfectant  is  a  drug,  chemical  or  agent  which  de- 
stroys the  specific  infectious  organism  of  contagious  and  in- 
fectious diseases. 

An  Antiseptic  is  a  drug  or  chemical  capable  of  restrain- 
ing the  action  of  putrefactive  micro-organisms. 

A  Deodorant  is  an  agent  capable  of  destroying  disagree- 
able odors. 

The  best  disinfectants  known  to  science  and  those  which 
are  most  generally  used  in  this  country  are  the  following: 
Formaldehyde  gas,  sulphur  dioxide,  heat,  dry  or  moist,  bi- 
chloride of  mercury  (corrossive  sublimate),  chlorine,  carbolic 
acid,  chloride  of  lime,  labarraques  solution,  and  sulphate  of 
copper. 

Bacteria,  Classification  of  Forms. — Authorities  differ 
as  to  the  exact  date  of  the  discovery  of  bacteria  by  Antony 
Von  Leeuwenha»ck.  Sternberg  and  Abbott  say  (1675)  and 
Prankel  gives  the  date  as  (10H3).  While  all  authorities  are 
agreed  as  to  the  discoverer,  hardly  any  two  of  them  will 
agree  to  a  definite  classification  of  the  micro  organisms,  thus 
no  satisfactory  classification  of  the  bacteria  has  as  yet  been 
made.  All  or  nearly  all  modern  bacteriologists  agree  on  the 
following  classification: 

Spherical  forms  of  micrococci  include  (1)  streptococci  in 
which  the  individual  cocci  after  subdivision  remain  in  chains 
or  strings;  (-)  staphylococci,  in  which  they  are  clustered  to- 
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g^ether  like  a  bunch  of  grapes;  (3)  micrococcus,  when  usually 
seen,  singly  or  in  pairs  or  short  chains.  (4)  When  in  pairs 
they  are  called  diplococci. 

Bacillus  is  a  broad  term  which  includes  all  the  rod-shaped 
variety. 

Sarcina,  when  they  are  shaped  like  coffee  grains  and 
clustered  in  squares.  All  inflammatory  diseases  are  caused 
by  or  are  accompanied  by  some  one  or  another  form  of  the 


FORMS  OF   MICRO-ORQANISMt. 

1.  2.  '^.  4  and  5.  micrococci:  2  and  8.  diplococci:  4  and  5, 
streptococci:  I.  staphvlococcl:  0.  sarciDa  Yentziculi:  7,8. 
1).  10.  II,  12.  I'.i.  bacteria.-  7.  bacilluH  tabercalosia;  &  tMcilius 
tvphosis:  0.  bacillus  antbrax:  10.  bacillUB  malarte:  11, 
sj)irilla  of  relapsing  tever:  12.  bactlliucbolera  Asiatica: 
l.'t.  chains  from  cultivation  of  baciUua  anthrax:  14,  cell 
c<»ntaininj.'  micrococci. 


pus  or^'^anisms,  such  as  staphylococcus  pyogenes  aures,  sta- 
phylococcus i)yog"enes  albus  and  staphylococcus  pyoj^^'eiu's 
citreus,  or  some  form  of  the  pyogenic  micro-organisms. 
FerdiiKiiul  Cohn  shortly  before  1860  showed  that  all  of  these 
orj.(anisms  were  of  ve^^etable  origin. 
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TABLE    OF    INFECTIOUS    AND    CONTAGIOUS    DISEASES    WHOSE 

ORGANISMS  ARE   KNOWN. 

Disease.  Cause, 

1  Anthrax,  bacillus  anthrax. 

2  Asiatic  cholera,  bacillus  cholera  Asiatica. 

3  Bubonic  plague,  bacillus  of  bubonic  plagxie. 

4  Diphtheria,  bacillus  diphtheria. 

5  Glanders,  bacillus  mallei. 

6  Leprosy,  bacillus  leprae. 

7  Specific  croupous  pneumonia,     diplococcus  pneumonia. 

8  Relapsing  fever,  spirochoete  obermeirii. 

9  Tuberculosis,  bacillus  tuberculosis. 

10  Tetanus,  bacillus  tetanus. 

11  Typhoid  fever,  bacillus  typhosis. 

TABLE   OF    BACTERIA  FOUND    IN    CADAVERS  AND    PUTREFYING 

MATERIAL. 

(After  Sternberg.) 

1  Diplococci  intercelularis. 

2  Streptococcus  septicus  liquifaciens. 

3  Bacillus  of  Koubasoff. 

4  Bacillus  cavacida  havensis. 

5  Proteus  hominus  capsulantus. 

6  Proteus  capsulatus  septicus. 

7  Bacillus  pneumosepticus. 
H  Bacillus  acidiformans. 

9  Bacillus  cuniculicida  havaniensis. 
10  Bacillus  speticus  keratomalacia?. 
12  Bacillus  septicus  acuminatis. 
\'i\  Bacillus  septicus  ulcurus  gangrenous. 


1  I     r>„  «:  1 1 „  1 1- 
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Disinfection  of  Apartments  by  Means  of  Formalde- 
hyde Gas  and  Other  Fumigating  Agents, 

Since  the  discovery  of  Pormaldeliyde  gas  by  Von  Hoff- 
man in  1867  up  to  the  year  ISSH,  the  only  fumigating  gases 


used  by  scientists  for  the  destruction  of  bacteria  were  sul- 
phur and  chloriiif.  In  1^'^^'  Blum  and  Loew  demonstrated 
the  remarlviibk-  disinfectinff  projjerties  of  Formaldehyde,  and 
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investigators  in  all  parts  of  the  world  have  placed  Formalde- 
hyde gas  as  the  ideal  disinfectant  of  the  day. 

Formaldehyde,  formalin  or  formic  aldehyde  (CH,  O  =  H. 
C  O  H),  is  a  gaseous  compound,  is  formed  for  the  purpose  of 
disinfection  by  the  oxydation  of  methyl  alcohol.  Many  ap- 
paratuses of  merit  have  been  invented  for  the  purpose  of 
generating  this  gas,  or  in  one,  a  cut  of  which  is  found  in  this 
chapter,  the  gas  is  not  only  generated  by  the  apparatus,  but 
is  generated  under  pressure,  and  by  means  of  a  rubber  tube 
and  nozzle  the  gas  can  be  sent  into  a  room  or  apartment 
through  the  key  hole.  I  have  used  all  of  the  different  gener- 
ators and  prefer  the  apparatus  shown  in  the  cut.  During  my 
services  as  Medical  Inspector  for  the  State  Board  of  Health 
of  Illinois,  this  apparatus  was  used  in  the  disinfection  of  all 
the  railway  cars  arriving  in  Chicago  from  the  infected  yellow 
fever  districts.  Forty-five  pounds  of  gas  was  used  in  the  dis- 
infection of  an  ordinary  passenger  coach  or  sleeper. 

The  cars,  after  having  been  disinfected,  were  left  exposed 
to  the  gas  from  six  to  twelve  hours.  In  the  disinfecting  of 
rooms  of  average  dimensions,  one-half  this  amount  of  gas 
would  have  been  sufficient,  but  the  exposure  should  never  be 
less  than  five  hours. 

A  formula  composed  of  the  following  is  placed  in  the 
generator  and  heated  until  the  gas  is  developed: 

1,000  parts  Formaldehyde  (H.  C  HO)  40  per  cent  strength. 

200  parts  Chloride  of  Calcium  (Ca  Cl^). 

400  parts  Water  (H,  O). 

On  account  of  Formaldehyde  being  readily  converted  into 
para  Formaldehyde  when  heated  or  strongly  concentrated, 
the  calcium  chloride  is  added  to  prevent  this  action  (polymer- 
ization) which  it  does  very  elfectually. 

Hundreds  of  experiments  have  been  made  by  various  bac- 
teriologists in  order  to  ascertain  the  germicidal  valve  of 
Formaldehyde   gas.      Of   all    these   experiments   those   con- 
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ducted  by  Dr.  J.  J.  Kinypn,  of  the  United  States  Marine  Hos- 
pital service,  on  pathogenic  bacteria,  and  by  Dr.  J.  Wort- 
mann,  of  Germany,  on  putrefactive  bacteria,  moulds,  etc., 
are  the  most  valuable. 

Dr.  Kinyon,  in  the  January,  1897,  report  of  **  Public 
Health,"  says:  Bouillon  cultures  of  the  following  organisms 
were  spread  on  cover  slips  and  allowed  to  dry,  then  exposed 
under  k  bell  jar  to  a  saturated  atmosphere  of  Formaldehyde, 
periods  varying  from  one  to  sixty  minutes.  The  slips  were 
then  planted  into  bouUion  and  kept  at  a  temperature  of 
37  degrees  C.  for  24  and  48  hours.  In  all  instances  mentioned 
**controls"  demonstrated  the  vitality  of  the  germs  prior  to 
exposure  to  the  gas. 


AFTER 
48  HOURS. 


ORGANISM.  TIME  OF  EXPOSURE. 

1.  Staph,  pyogenes All  of  1  min.  and  over.     No  growth 


2. 

Spirillum  Kinkier..  .. 

1 

3. 

Spirillum   Cholera . .  . 

2 

4. 

B.   Coli.  Com 

5 

5. 

B.  Typhoid 

10 

6. 

B.   Diphth 

3 

7 

B.  Glanders 

2 

8. 

Dip.  Pneum.  (partially 

dry) 

2 

9. 

Dip.  Pneum.  (dried).. 

1 

10. 

B.  Pvocvan 

9 

4^ 

11. 

B.    Anthrac.    (with 

spores) 
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12. 

B.  of  Bubonic  Plague 

1 
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Experiments  in  the  disinfection  of  a  room  conducted  in  a 
ward  of  the  new  small-pox  hospital  of  the  District  of  Colum- 
bia by  Dr.  Kinyon  resulted  as  follows: 

Room  capacity,  3,300  cubic  feet;  percentage  of  Pormalde- 
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a.  Cultures  on  Petri  dishes,  covered  with  filter  paper, 

and  enveloped  in  ten  layers  of  blanket:   Anthrax,  growth; 
diphtheria,  no  growth;  S.  pyogenes  aureus,  growth. 

b.  Cultures,  spread  on  cover  slips,  placed  in  double  en- 
velopes, the  inner  one  sealed  with  paraffin,  and  enveloped  in 
ten  layers  of  blanket:  Anthrax,  no  growth;  S.  pyogenes  au- 
reus, growth. 

c.  Culture  on  Petri  dishes,  covered  with  filter  paper,  and 
wrapped  in  thirty-six  layers  of  new  cotton  sheeting:  Anthrax, 
growth;  diphtheria,  no  growth. 

d.  Cultures  spread  on  cover  slips,  placed  in  double  envel- 
opes, the  inner  one  sealed  with  paraffin,  and  enveloped  in 
thirty-six  layers  of  new  cotton  sheeting:  Anthrax,  lost;  diph- 
theria, no  growth;  S.  pyogenes  aureus,  growth. 

e.  Cultures  in  double  envelopes,  the  inner  one  sealed 
with  paraffin,  and  wrapped  in  folds  of  three  sheets,  gathered 
into  a  bag:  Anthrax,  no  growth;  typhoid,  no  growth;  diph- 
theria, no  growth;  S.  pyogenes  aureus,  no  growth. 

f.  Cultures  in  Petri  dishes,  covered  with  filter  paper  and 
exposed  on  mantel  in  room:  Anthrax,  no  growth;  diphtheria, 
no  growth;  typhoid,  no  growth. 

g.  Cultures  spread  on  cover  slips,  placed  in  double  en- 
velopes, the  inner  one  sealed  with  paraffin,  and  exposed  on 
mantel  in  room:  Anthrax,  no  growth;  diphtheria,  no  growth; 
tyi)hoid,  no  growth;  S.  pyogenes  aureus,  no  growth. 

h.  Culture  spread  on  cover  slips  and  placed  in  double  en- 
velopes, the  inner  one  sealed  with  paraffin,  and  exposed 
between  the  leaves  of  a  closed  book:  Anthrax,  growth;  diph- 
theria, no  growth;  S.  pyogenes  aureus,  growth. 

Of  over  -I*.")  samples  of  wool,  silk,  cotton,  linen,  leather 
and  hair  subjected  to  the  action  of  F^ormaldehyde  in  cone. 
sol.  and  j^^aseous  condition  by  Dr.  Kinyon,  no  change  was 
observed  in  tlie  textile  character  in  any  instance. 

He   characterizes  the  <,^as  as  a  reliable  disinfectant  for 
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curtains,  clothing,  carpets,  bed-clothing  and  surfaces  gener- 
ally. Complete  success  was  achieved  in  many  instances  in 
sterilizing  cultures  of  anthrax,  diphtheria  and  typhoid  when 
enveloped  in  ten  layers  of  blanket  or  thirty-six  layers  of  cot- 
ton sheeting. 

The  interior  of  books  were  disinfected  with  some  diffi- 
culty, as  were  the  interiors  of  upholstered  furniture, 
mattresses  and  pillows,  though  as  noted,  in  his  previous 
experiments,  a  comparatively  small  percentage  of  gas  was 
employed. 

He  concludes  that  owing  to  the  very  volatile  nature  of 
Formaldehyde,  perfect  and  speedy  disinfection  can  be  secured 
only  by  stopping  closely  every  possible  means  of  escape  to 
the  outer  air. 


Experiments  of  Dr.  Wortmann  on  Putrefactive  Bac- 
teria, Mould  Fungi,  Etc. 

Dr.  Wortmann  has  made  careful  studies  of  Formaldehyde 
in  its  action  on  bacteria  and  moulds.  He  remarks  that 
hitherto  investigations  of  proposed  antiseptics  from  the 
medical  point  of  view  have  been  made  with  few  exceptions 
upon  pathogenic  micro-organisms,  anthrax,  the  cocci  of  pus, 
typhus  bacilli,  cholera  spirilli,  etc.,  serving  as  test  materials. 
In  such  experiments  it  has  been  found  that  if  substances 
employed  were  antiseptic  at  all,  they  exhibited  quite  a  dif- 
ferent action  upon  different  kinds  of  pathogenic  bacteria, 
according  to  their  degree  of  concentration.  Further,  it  enabled 
the  experimenter  to  form  a  reliable  opinion  as  to  the  degree 
of  efficiency  of  the  agent  as  an  antiseptic  against  such  bac- 
teria as  play  an  important  role  in  general  practice. 

In  order  to  obtain  a  correct  estimate  of  Formaldehyde  as 
a  general  germicide,  Dr.  Wortmann  selected  such  bacteria  for 
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test  material  as  are  characterized  by  a  hig^h  degree  of  resist- 
ance to  adverse  conditions,  abundant  everywhere,  and  living 
upon  any  possible  substratum.     These  are  not   pathogenic 
bacteria,  cholera  spirilli,  typhus  bacilli,  etc.,  because  they 
either  require  a  specially  prepared  cultivation   medium  or 
make  certain  claims  as  to  the  nature  of  their  substratum. 
Bacteria  which  are  of  universal  occurrence,  living  under  con- 
ditions where  an  organism  not  assimilating  carbonic  acid  can- 
not develop,  are   the  ordinary  putrefactive  bacteria  which 
may  be  conveniently  termed  the  weecUi  of  bacterial  vegetatum. 
If  these  weeds  can  be  destroyed,  it  is  certain  ih^t  the  exotic  bac- 
terittj  requiring  special  food  stuffs,  can  also  be  successfully 
combatted  with  the  same  agent.    For  these  reasons  Dr.  Wort- 
man  states  he  took  the  putrefactive  bacteria  to  test  the  anti- 
septic properties  of  Formaldehyde.     To  estimate  the  anti- 
putrefactive  value   of  any   substance,  he   introduced   small 
pieces  of  raw  beef  into  Uasks  which  contained  solutions  of  the 
antiseptic   substance   in   varying  degrees  of  concentration. 
If  too  dilute,  decomposition  sets  in  after  a  shorter  or  longer 
period,  and  a  daily  control  of  the  commencement  or  increase 
of  the  putrefactive  changes  gives  direct  estimate  of  the  anti- 
septic value  of  the  solution  employed. 

The  liquid  used  by  Dr.  Wortmann  was  a  40  per  cent,  solu- 
tion of  Formaldehyde.  The  results  of  these  experiments 
upon  pieces  of  meat  showed  that  1  part  of  the  40  per  cent. 
solution  in  iM)0,000  of  water  (1:500,000  Formaldehyde)  and  1 
in  400,000  (1:1,000,000  Formaldehyde)  possesses  a  distinctly 
anti-putrefactive  action,  and  in  a  dilution  of  1  in  50,000 
(l:ll\"),000  Formaldehyde)  suppresses  any  development  of  bac- 
terial life. 

In  such  meat  cultivations  the  nutritive  material  is  not, 
however,  in  a  particularly  convenient  form  for  the  bacteria 
to  attack,  as  only  those  substances  serve  as  a  pabulum  which 
diffuse  out  of  the  meat  into  the  liquid,  which  diffusion,  how- 
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ever,  always  takes  place  slowly.  In  order  to  provide  the 
bacteria  therefore  with  a  specially  adapted  and  convenient 
food,  Koch's  meat  bouUion  was  employed  to  which  Formal- 
dehyde in  solution  was  added  in  varying  quantities.  Control 
cultivations  were  prepared  out  of  the  same  bouUion  diluted 
with  half  the  quantity  of  water,  but  without  the  addition  of 
Formaldehyde.  The  preceding  experiments  showed  that  one 
to  one  and  one-half  hours'  exposure  to  the  action  of  Formal- 
dehyde solution  diluted  to  1  in  10,000  (1:25,000  Formaldehyde) 
exercises  a  perceptible  retarding  action  on  bacterial  develop- 
ment, and  that  two  hours'  exposure  can  effect  complete 
destruction  of  these  putrefactive  bacteria,  the  most  resistent 
and  hardy  forms  known. 

Experiments  on  moulds  were  carried  out.  Dilutions  of 
the  solution  of  Formaldehyde  ranging  from  1  in  10  to  1  in 
100,000  were  used.  Sterilized  rolls  or  small  loaves  of  bread 
were  well  moistened  with  these  solutions  and  the  incised  sur- 
face of  the  rolls  then  sown  with  the  spores  of  the  green 
mould  (pencillium  glaucum).  The  cultivations  were  kept  in 
a  dark  cupboard  at  the  temperature  of  the  room.  A  roll 
moistened  only  with  water  for  control  experiment  waS  cov- 
ered all  over  its  surface  with  a  green  carpet  of  pencillium 
fruit  bearers,  whilst  all  the  rolls  treated  with  Formaldehyde 
solutions  up  to  1  in  10,000  (1  in  25,000  Formaldehyde)  re- 
mained completely  sterile.  Experiments  were  conducted 
upon  two  more  moulds,  viz. :  grape  fungus  (botrytis  cinera) 

and  mucor  stolonifer,  a  hardy  form. 

The  results  of  all  these  experiments  with  moulds  clearly 
demonstrate  that  for  practical  purposes  the  solution  of  For- 
maldehyde diluted  to  1  in  5,000  or  6,000  (a  Formaldehyde 
solution  of  1  in  12,500  or  1  in  15,000)  suppresses  all  mouldy 
growth  and  does  not  allow  such  to  appear  at  all. 

Disinfection  of  Clothing.— Clothing  may  be  effectually 
disinfected  by  exposing  them  to  the  action  of  Formaldehyde 
gas  sulphur  dioxide,   or  by   boiling.      Articles  of   wearing 
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apparel  that  can  be  washed  may  be  thoroughly  disinfected  by 
sending  to  the  laundry.  The  chemicals  used  by  these  institu- 
tions in  the  process  of  cleansing  are  very  efficient  antiseptics. 
Dry  or  moist  heat  is  also  very  generally  used.  A  tempera- 
ture of  230  deg.  P.  will  be  sufficient  to  destroy  all  known  or- 
ganisms of  disease,  in  the  absence  of  spores.  Where  these  are 
present  a  temperature  of  300  deg.  P.  should  be  secured.  This 
high  temperature  has  an  injurious  effect  on  woolens. 

Disinfection  of  the  Person. — Those  who  wait  upon  the 
sick  either  in  the  capacity  of  physician,  nurse,  or  attendant 
should  wash  their  hands  in  a  one  in  a  thousand  solution  of 
bichloride  of  mercury  or  a  four  per  cent,  solution  of  carbolic 
acid.  For  the  bath  a  solution  of  one  in  five  thousand  of  bi- 
chloride of  mercury  and  one  in  a  hundred  of  carbolic  acid  will 
be  sufficient.  All  instruments,  spoons,  etc.,  that  come  in  con- 
tact with  the  sick  should  be  washed  in  the  same  solutions. 

Disinfection  of  Discharges  from  the  Patient. — A  solu- 
tion of  chloride  of  lime,  one  ounce  to  the  gallon  of  water,  is 

the  best  disinfectant  for  the  infectious  discharges  from  the 

sick.     A  one    in  five  hundred  solution  of  mercuric  chloride 

combined  with  the  same  proportion  of  permanganate  of  potash 

is  also  to  be  highly  recommended. 

Disinfection  of  the  Dead  Body. — The  body  of  a  person 
dead  of  a  contagious  or  infectious  disease  should  be  embalmed 
by  an  arterial  and  cavity  injection  of  a  proved  disinfectant  em- 
balming fluid,  the  entire  body  washed  in  this  solution,  all  ori- 
fices stopped  with  absorbent  cotton  and  the  body  enveloped 
in  a  layer  of  absorbent  cotton  not  less  than  one  inch  thick, 
wrapped  in  a  sheet  and  bandaged. 

It  is  not  necessary  that  the  funeral  director  be  a  chemist 
or  an  expert  microscopist,  since  when  work  of  that  kind  is  to 
be  entered  into,  it  is  performed  by  men  who  have  made  those 
topics  a  special  study.  Leaving  all  this  wide  field  of  scien- 
tific investigation,  then,  to  the  various  boards  of  health  and 
sanitary  officers,  we  are  relieved  of  a  great  part  of  the  work. 
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only  leaving  for  us  the  subject  of  sanitary  arrangement  of  the 
morgue,  the  methods  of  procedure  in  the  contagious  and  in- 
fectious diseases,  and  the  best  possible  means  of  disinfecting. 
The  morgue,  or  dead  room,  should  be  so  constructed  as  to 
admit  of  good  ventilation.  The  walls  and  ceiling  of  the 
apartment  should  be  composed  of  hard  wood  or  plaster,  no 
wall-paper  being  used.  The  floor  should  be  made  of  cement, 
or,  this  being  impossible,  it  should  be  left  bare  or  covered 
with  linoleum.  A  room  arranged  after  this  manner  will  re- 
main in  good  sanitary  condition,  as  the  germs  which  might 
emanate  from  the  dead  bodies  which  are  constantly  being 
brought  to  the  morgue,  cannot  find  lodgment  in  the  smooth 
walls  or  floor  of  the  room,  and  should  they  become  attached 
to  these  parts  there  is  nothing  for  them  to  develop  in,  and  in 
a  short  time  they  die  for  want  of  a  suitable  developing  me- 
dium. The  disinfection  of  a  room  of  this  kind  is  very  easily 
accomplished,  as  you  can  employ  Formaldehyde  gas  without 
fear  of  discoloring  or  bleaching  any  of  the  materials  in  the 
room,  although  the  walls  and  ceiling  may  be  covered  with 
wall-paper,  etc.  Or  if  the  fumigating  disinfectants  are  not 
desired,  the  walls  and  ceilings  can  be  washed  with  a  solution 
of  double  chloride  of  mercury,  or  carbolic  acid,  or  other  suit- 
able disinfectants.  The  drainage  from  the  morgue  should  be 
arranged  very  carefully,  aud  in  embalming,  the  blood  that  is 
thrown  in  the  drainage  should  at  first  be  carefully  disinfected 
by  mixing  with  fluids.  It  is  a  well  known  fact  that  nearly 
all  of  these  fluids  contain  antiseptics  of  sufficient  strength  to 
sterilize  the  blood  that  might  be  removed  from  the  body. 
Frequent  flushings  of  the  drain  pipes  leading  from  the  morgue 
will  be  of  the  greatest  sanitary  value,  as  the  chemicals  used 
in  disinfecting  the  discharges  and  secretions  from  the  body 
lose  their  strength  with  age,  and  germs  of  all  descriptions 
might  begin  developing  in  the  drains  when  they  would  be 
least  suspected.     These  chemicals,  which  might  restrain  the 
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germs  from  developing  for  a  longer  or  shorter  length  of  time, 
soon  lose  their  strength  and  the  germs  may  multiply  with 
alarming  rapidity. 

All  the  clothing  which  is  removed  from  the  body  of  those 
subjects  which  are  found  dead,  drowned  cases  and  those 
which  are  brought  to  the  morgue,  should,  after  they  have 
been  identified,  be  burned,  as  the  clothing  might  contain  bac- 
teria which  could  not  be  destroyed  in  any  other  manner,  unless 
it  would  be  subjecting  the  clothing  to  dry  or  moist  hea't  at  a . 
temperature  of  220  deg,  F. ,  which  destroys  all  forms  of  patho- 
genic bacteria,  as  well  as  those  germs  that  have  no  special 
function  in  the  causation  of  disease. 

After  embalming  the   body,  the  instruments  should  be 
washed  in  a   four  per  cent,   solution   of  carbolic  acid;  this 
should  be  done  at  the  house  immediately  after  the  embalm- 
ment, or  if  it  is  not  convenient  in  x>rivate  practice,  you  should 
see  that  they  are  sterilized  as  soon  as  you  return  to  the  estab- 
lishment.    Don't  use   corrosive  sublimate;  this  chemical,  on 
account  of  the  corrosive  action  on  metals,  will  corrode  the 
knives  and  metallic  instruments  and  turn  them  black.      You 
should  also  be  careful  not  to  get  any  of  this  solution  on  the 
instruments  while  operating,  as  it  will  have  the  same  effect. 


CHAPTER    XIV. 


Contagious  and  Infectious  Diseases. 

The  contap^ious  and  infectious  diseases  deserving  the  at- 
tention of  the  embalmer  are  anthrax,  Asiatic  cholera,  diph- 
theria, erysipelas,  small-pok,  typhoid  fever,  typhus  fever, 
yellow  fever,  measles,  pneumonia,  scarlatina,  puerperal  fever, 
septicaemia,  tuberculosis  and  bubonic  plague. 

All  of  the  above  diseases  possibly  owe  their  contagious 
principal  to  a  living  germ,  which  grows  at  the  normal  tem- 
perature of  the  body  but  which  does  not  lose  its  contagious 
principal  after  the  body  is  dead,  neither  are  they  killed  by 
the  gradual  cooling  of  the  body  or  the  fall  of  temperature  to 
68  degrees.  The  fall  of  temperature  which  takes  place  in  the 
body  after  death  merely  restrains  the  germs  from  exerting 
their  detrimental  action,  and  only  in  rare  instances  will  this 
fall  of  temperature  kill  the  germ.  We  have  abundance  of 
proof  in  this  by  referring  to  the  epidemics  which  have  sprung 
up  in  comparatively  recent  times  from  the  disinterment  of 
bodies,  etc.  The  experiments  of  Koch,  Carpenter,  Evarts 
and  others  have  proved  that  the  blood  of  animals  dying  of 
splenic  fever,  anthrax,  may  be  dried  and  kept  for  years,  and 
pulverized  into  dust,  and  yet  the  disease  germs  survive  with 
sufficient  power  to  produce  infection.  The  plague  of  Modena, 
which  broke  out  in  1828  in  consequence  of  excavations  made 
in  the  ground  where  800  years  before  the  victims  of  the 
plague  had  been  buried,  is  proof  of  the  endurance  of  some  of 
these  vegetable  parasites,  which  in   this  case  are  not  only 
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parasitic  bacteria  but  also  sapropbltic  bacteria,  as  they  main- 
tain their  existence  in  the  fluids  of  the  dead  body  and  also 
against  the  chemicals  (ptomaines  and  leucomaines)  wbich 
arise  from  putrefaction.  Similar  epidemics  have  occurred  in 
the  present  century,  such  as  quoted  by  Formento  at  Derby- 
shire, Eng.  The  terrible  violence  of  the  cholera  iu.London  in 
1854  was  charged  to  the  upturning  of  the  soil  wherein  the 
plague  stricken  of  1665  were  buried.  These  few  facts,  which 
have  been  gathered  from  various  sources,  are  sutBcient  to 
prove    that   the  infection    and  contagion   which  is  present 


(From  a.  pbutumlcrograpli). 


in  the  body  during  life  does  not  leave  it  with  the  last 
breath,  but  instead  it  only  retards  its  action  and  at  the  same 
time  forms  a  favorable  medium  for  putrefactive  bacteria; 
thus  a  body  infected  with  a  contagious  or  infectious  disease 
is  not  only  a  source  of  alarming  danger  during  life,  but  ac- 
cording to  modern  burial  methods  it  remains  so  after  inter- 
ment, unless  the  body  has  been  embalmed  with  such  chem- 
icals as  will  destfoy  the  particular  germ  causing  the  disease. 
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The  development  of  the  germ  is  more  favorable  in  the  liv- 
ing body  than  in  the  dead,  and  it  will  be  found  in  those  dis- 
eases, such  as  cholera  and  diptheria,  that  the  germs  develop 
with  alarming  rapidity  during  life,  but  are  in  a  state  of  re- 
straint after  death,  on  account  of  the  change  of  temperature; 
yet  it  is  not  sufficient  to  kill  them,  as  has  been  demonstrated. 
It  makes  little  difference  in  the  case  of  yellow  fever,  for  these 
germs  develop  as  rapidly  after  death  as  they  do  in  life,  and 
are  capable  of  living  in  the  soil  as  well  as  in  the  dead  or  liv- 
ing body.  The  germs  of  yellow  fever  have  been  detected 
within  a  few  inches  of  the  surface  of  the  soil  over  the  graves 
of  bodies  that  have  died  of  this  disease.  In  this  case  the  body 
had  been  buried  nearly  a  year,  thus  giving  ample  time  for  the 
germs  to  be  carried  towards  the  surface.  Before  proceeding 
further  on  the  chapter  of  infectious  and  contagious  diseases, 
it  will  be  well  to  illustrate  some  of  the  different  forms  of  germ 
life. 

The  bacillus  anthrax  is  one  of  the  most  resisting  germs 
yet  discovered,  on  account  of  its  spore  formation  functions; 
it  resists  the  antiseptic  effect  of  many  chemicals;  Formal- 
dehyde, carbolic  acid  and  corrosive  sublimate  should  be  used 
to  kill  it. 

Fortunately  it  is  a  rare  disease  in  man,  being  confined  to 
the  lower  animals  and  generally  restricted  to  damp  countries, 
or  where  the  soil  is  heavy.  The  contagious  principle  of 
anthrax  is  not  equaled  by  any  other  contagious  or  infectious 
disease,  unless  it  be  that  of  small-pox.  Any  part  of  the  body 
of  an  animal  affected  with  anthrax  is  capable  of  transmitting 
the  disease.  The  contagion  clings  to  the  hair,  bones,  teeth 
and  nails,  and  is  found  in  all  the  fluids  and  tissues  of  the 
body;  the  blood  is  a  favorable  medium  for  its  development. 
The  germs  of  anthrax  also  cling  to  anything  that  may  be 
brought  in  contact  with  the  affected  animal  or  person,  such  as 
harness,   blankets,    clothing,   etc.     The   germs  may  also  be 
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carried  in  the  clothes  of  stablemen  who  have  taken  care  of  an 
infected  animal.  It  is  claimed  upon  reliable  authority,  that  the 
plants  growing  over  the  spot  where  an  animal,  which  had 
died  of  the  disease,  had  been  buried,  were  the  means  of  set- 
ting up  a  fresh  attack  in  a  well  animal,  but  later  experiments 
tend  to  prove  that  the  germs  float  in  the  atmosphere,  and 
enter  the  system  through  the  air  passages. 

From  this  description  of  the  contagious  nature  of  anthrax 
it  will  be  seen  that  every  undertaker  should  be  careful  in  pre- 
paring the  body  for  burial,  as  the  germ  is  capable  of  living  in 
or  on  any  part  of  the  body.  The  operator  should  be  very 
careful  about  removing  blood  or  any  secretions  from  the  body, 
as  in  this  disease  the  blood  and  fluids  of  the  body  contain 
millions  of  the  germs.  The  treatment  of  the  case  depends 
very  much  upon  the  conditions  of  the  subject.  Rigor  mortis 
appears  almost  immediately  after  death  and  is  very  firm,  thus 
putrefaction  is  somewhat  retarded.  The  body  resembles,  in 
a  great  many  instances,  the  appearance  of  a  subject  dead 
from  small-pox.  The  whole  body  should  be  injected  in  both 
the  cavities  and  arteries,  washed  in  the  disinfectant  fluid  en- 
closed in  a  layer  of  absorbent  cotton,  and  bandaged;  all  ori- 
fices should  be  stopped  with  absorbent  cotton. 

Asiatic  Cholera  is  defined  as  an  acute,  epidemic,  infect- 
ious disease,  characterized  by  excessive  vomiting,  violent 
serous  purging  accompanied  by  severe  cramps,  and  followed 
b\'  collapse.  This  disease  is  indigenous  in  India,  existing  in 
that  country  the  year  round.  Whenever  favorable  conditions 
present  themselves,  this  disease  spreads  from  this  country  in 
epidemic  waves,  usually  traversing  the  entire  civilized  world 
before  it  subsides.  While  the  home  of  the  coma  bacillus  is  in 
India,  a  great  many  epidemics  of  the  disease  originated  in 
countries  remote  from  India,  and  in  places  where  the  exist- 
ence of  the  infection  was  not  suspected.  The  last  epidemic 
of  this  disease  which  a])peared  in  this  country  first  broke  out 
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in  New  Orleans,  from  whence  it  spread  to  tiie  Central  States 
and  over  the  Mississippi  valley,  causing  a  very  large  mortal- 
ity. The  specific  cause  of  Asiatic  cholera  was  first  discovered 
bj-  Robert  Koch  in  1883-4.  This  eminent  bacteriolo^st,  while 
experimenting  in  Egypt  and  afterwards  in  India,  announced 
the  discovery  of  the  characteristic  germ  of  Asiatic  cholera, 
but  it  was  several  months  afterwards  before  he  was  able  to 
prove  the  correctness  of  his  discovery.  This  was  finally  con- 
clusively proven  by  injecting  a  quantity  of  the  como  bacillus 
into  the  healthy  duodenum  of  the  rabbit,  the  amount  injected 
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being  one  one-hundredth  of  a  drop  of  a  pure  culture  of  the 
organism.  The  animal  soon  developed  symptoms  of  cholera 
and  in  a  few  hours  died  of  the  disease.  The  examination  of 
the  intestinal  tract  and  the  discharges  showed  millions  of  the 
germs,  thus  proving  their  development  in  the  intestinal 
canal.  These  germs  are  only  found  in  the  intestinal  canal 
and  the  appendafjes  below  the  stomach,  there  being  none  in 
the  blood  current  or  in  any  of  the  fluids  of  the  body  remote 
from  the  intestinal  tract.  The  como  bacillus  i.s  from  one-half 
to  two-thirds  as  long  as  the  bacillus  of  tuberculosis;  they  are 
more  convex  at  the  ends  and  are  slightly  thicker,  being 
curved.     They  will   grow   at   the  temperature   of  the  body, 
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developing  b^st  in  a  temperature  varying  between  30  deg.  and 
40  deg.  C.  (86  to  104  F.).  They  can  be  cultivated  in  meat 
broth,  blood,  serum,  cooked  potato,  milk,  agar-agar,  and  best 
of  all  in  gelatine.  When  a  culture  is  begun  on  this  substance 
it  will  first  be  noticed  by  a  small  amount  of  serum  on  the  top, 
forming  a  small  glistening  drop  on  the  gelatine;  as  they  be- 
gin to  multiply  they  sink  towards  the  bottom  and  soon  liquify 
the  gelatine.  Water  is  one  of  the  best  mediums  serving  to 
carry  the  germs;  they  will  thrive  in  this  liquid  at  ordinary 
temperature,  but  as  soon  as  the  temperature  is  lowered,  or  at 
the  approach  of  winter,  the  germs  stop  developing,  but  are 
not  necessarily  killed  by  the  change  from  warm  to  cold,  as  is 
evidenced  by  the  fact  of  the  disease  breaking  out  in  the 
spring  of  the  year,  the  germs  being  merely  restrained  from 
developing  by  the  cold  of  winter,  only  to  renew  their  activity 
at  the  approach  of  spring. 

The  bodies  of  those  who  die  of  cholera  should  receive  the 
most  careful  attention.  The  undertaker  should  not  handle 
the  subject  any  more  than  is  actually  necessary,  as  the  germs 
will  cling  to  any  moist  surface  of  the  patient's  clothing,  and 
are  found  in  unlimited  numbers  around  the  exposed  mucous 
surfaces  of  the  body.  Be  careful  in  handling  the  body  that 
you  do  not  put  your  hands  to  your  mouth,  as  in  that  way  in- 
fection may  be  carried  very  easily.  It  has  been  argued  by 
some  that  the  cholera  germ  cannot  live  in  the  human  stomach 
on  account  of  the  acid  secretions  of  that  organ.  I  believe 
that  this  is  the  truth  during  certain  stages  of  digestion  and 
when  the  secretions  of  the  stomach  are  really  acid,  but, as  every 
physiologist  knows,  there  are  certain  times  when  the  stom- 
ach is  alkaline  or  neither  acid  nor  alkaline  in  reaction;  being 
neutral,  the  germs  have  two  chances  of  passing  through  the 
stomach,  to  one  where  they  would  be  destroyed  by  the  hydro- 
chloric acid  normally  present  in  the  stomach.  The  drinking 
of  lemonade  acidified   by  the  addition  of  a  weak  solution  of 
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45ulphuric  acid  (H,SO^)  will  keep  the  stomach  in  such  condi- 
tion that  the  como  bacillus  will  not  pass  through  it.  All 
drinking  water,  during  the  prevalence  of  this  disease,  should 
be  boiled  before  using,  as  the  water  has  been  proven  to  be 
the  medium  of  spreading  the  contagion. 

The  appearance  of  the  subject  dead  from  cholera  is  very 
characteristic  on  account  of  the  great  drain  of  serous  material 
from  the  system.  The  myosin  of  the  muscles  becomes  coagu- 
lated very  early  after  death  and  the  rigor  mortis  sets  firm, 
yet  the  muscles  will  respond  to  mechanical  stimulus  or  will 
even  act  spontaneously,  as  has  often  been  noticed  in  the 
bodies  of  those  who  have  died  from  Asiatic  cholera.  The 
muscles  retain  this  power  of  contraction  for  a  long  time,  and 
in  the  observations  made  by  Watson,  Barlow,  Ward,  Law- 
rence and  others,  this  cadaveric  rigidity  or  muscular  contrac- 
tion was  strange  indeed.  In  one  case,  about  thirty  minutes 
after  the  breathing  had  ceased,  the  muscles  over  the  region 
of  the  lower  limbs  began  to  take  on  slight  quivering  and 
twitching,  which  gradually  increased  until  the  leg  became 
flexed  at  the  knee;  then  spreading  to  the  opposite  leg,  it  took 
on  much  the  same  phenomena  as  the  former.  These  muscular 
contractions  gradually  extended  to  the  abdomen,  then  to  the 
arms,  and  finally  the  muscles  of  the  face  were  fully  under  its 
influence.  At  one  time  the  eyes  turned  upward,  then  down- 
ward; this  was  followed  by  movements  of  the  lower  jaw  very 
closely  resembling  those  which  take  place  during  mastication. 
At  one  time  the  fore-arm  became  flexed  upon  the  arm,  and 
upon  breaking  up  the  rigidity  the  arm  immediately  regained 
its  flexure  when  attempts  were  made  to  place  it  isk  its  natural 
position.  Another  case  witnessed  by  theae  obtervers  was 
that  of  a  plethoric  individual  who  had  been  dmd  but  a  few 
hours  when  the  muscles  of  the  body  began  to  twicb  and  con- 
tract, but  all  at  once  the  contractions  becaiia  limited  to  one 
side  of  the  body,  and  on  account  of  tl'  "*  *  pe  and  unac- 
countable action  the  body  was  turned-  iy  on  its  side. 
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This  phenomena  may  account  for  those  cases  of  cholera  that 
were  supposed  to  be  buried  alive,  because  when  they  were 
afterwards  exhumed  they  were  found  in  a  different  position 
than  they  were  in  when  placed  in  the  grave.  Aside  from  the 
general  condition  of  stiffening  of  the  body  are  many  other 
peculiar  conditions  in  the  heart  and  blood  vessels.  One 
would  naturally  think  that  in  a  cholera  case  the  heart  and 
lungs  would  be  filled  with  blood,  but  the  post  mortem  exam- 
ination of  these  subjects  proves  this  to  be  incorrect.  The 
lungs  are  bloodless,  the  pulmonary  artery  also  contains  little 
or  no  blood,  but  the  right  auricle  and  ventricle  may  contain 
coagulated  blood  of  a  tarry  aspect,  dark  in  color.  The  re- 
maining blood  in  the  large  veins  is  also  of  this  dark  color  and 
of  the  consistency  of  tar  or  pitch.  The  left  side  of  the  heart 
is  empty  and  contains  only  a  small  amount  of  serum. 

The  external  appearance  of  the  body  resembles  that  of  a 
shrunken  or  dessicated  subject;  the  skin  clings  tightly  to  the 
muscles  beneath  it,  and  the  face  assumes  a  pinched  condition; 
the  nose  is  pointed  and  deep  discolorations  arise  in  the  cellu- 
lar tissue  of  the  face,  especially  along  the  angles  of  the 
mouth  and  nose  and  beneath  the  eyelids.  The  skin  seems  to 
cling  to  the  very  bone  beneath  it,  and  when  pinched  by  the 
fingers,  feels  tough  and  very  much  like  leather 

The  como  bacillus  is  very  susceptible  to  the  action  of 
antiseptics;  almost  any  solution  of  alkalies  or  acids  will  kill 
it.  It  can  poorly  withstand  the  effects  of  sunlight  and  when 
exposed  to  the  rays  of  the  sun  it  loses  its  power  of  infection, 
as  does  also  the  anthrax  germ.  Experiments,  however,  along 
this  line  are  not  yet  fully  completed,  but  are  sufficient  to  war- 
rant the  above  statement. 

Diphtheria. —  Diphtheria  is  an  acute  epidemic,  conta- 
gious disease,  characterized  by  sore  throat,  in  which  mem- 
branes form  on  the  throat,  tonsils,  uvula  and  back  of  the 
fauces.  Membranes  may  also  form  on  the  mucous  coat  of  the 
bladder,  intestines  and  stomach,  on   the  bronchial   mucous 
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membrane  and  in  the  posterior  nares.  The  disease  is  caused 
by  the  bacillus  diphtheria  which  grows  and  reproduces  itself 
in  the  mucous  membranes,  or  rather  false  membranes  formed 
in  the  throat,  nares,  etc.  Diphtheria  is  frightfully  conta- 
gious, the  contagium  being  capable  of  living  in  the  air,  upon 
the  walls,  or  will  cling  to  the  clothing  and  may  be  carried 
about  on  instruments  or  other  material  brought  in  contact 
with  the  body.  Many  undertakers  are  very  careless  in 
handling  a  diphtheritic  case;  they  will  use  the  nasal  tube, 
which  maybe  either  hard  rubber  or  metal,  to  introduce  the  fluid 
into  the  nares  or  lungs,  stomach,  etc.,  and  will  replace  it  in 


the  cabinet  or  instrument-bag  without  giving  it  a  thorough 
cleaning  or  sterilizing  it  in  some  acid  solution.  Instruments, 
brushes,  sponges,  etc.,  are  very  good  means  of  spreading  con- 
tagion. I  once  examined  a  brush  used  to  clean  the  bands  of 
the  embalmer  after  working  upon  the  body;  this  brush  had 
been  used  for  several  weeks  and  was  still  in  a  very  good  con- 
dition as  regards  the  brush,  but  it  was  found  to  contain  sev- 
eral different  varieties  of  bacteria  and  micro-organisms;  a 
few  of  these  were  pathogenic,  as  was  afterwards  proved  by 
cultures  and  innoculations,  but  the  majority  were  non-patho- 
genic and  were  harmless.  This  brush  was  carried  from  bouse 
to  house  and  was  used  -in  every  case  the  embalmer  worked 
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upon;  after  cleansing:  bis  hands  it  was  thrown  in  among  the 
instruments,  and  could  have  been  the  means  of  spreading 
contagion.  If  you  use  any  instrument  on  the  throat  of  a 
diphtheritic  case,  be  sure  and  wash  it  in  an  acid  solution  — 
preferably  carbolic — immediately  after  you  are  through 
with  it. 

Treatment. — The  embalming  of  a  case  of  diphtheria  is 
not  widely  different  from  that  of  an  ordinary  case,  only  the 
throat  and  neck  should  receive  special  attention.  If  the 
glands  of  the  neck  are  swollen  by  the  disease,  don't  try  to 
remove  the  swelling,  as  it  will  be  impossible,  but  be  sure  and 
use  plenty  of  fluids  and  disinfectants  in  the  throat  and  nose. 
The  arteries  and  cavities  should  be  injected  with  a  proved 
disinfectant  embalming  fluid  and  the  entire  body  washed  with 
the  disinfectant  and  all  orifices,  especially  the  nose  and 
throat,  closed  with  absorbent  cotton.  I  am  not  in  favor  of 
using  all  the  different  fluids  for  disinfecting  the  throat,  as 
many  of  them  are  too  weak  to  kill  the  bacillus  diphtheria, 
and  I  believe  that  the  embalmer  will  have  better  success, 
and  will  certainly  do  more  in  a  sanitary  point  of  view,  if  he 
will  apply  some  good  disinfectant  to  the  parts,  such  as  For- 
maldehyde. This  will  also  prevent  the  peculiar  odor  which 
is  generally  prevalent  in  this  disease,  while  the  fluids  are  un- 
certain and  very  few  have  any  effect  on  the  odor  arising  from 
the  body. 

Ersrsipelas. —  This  disease,  while  not  being  eminently 
contagions,  deserves  some  attention  from  the  embalmer.  It 
is  an  acute  eruptive  fever  followed  by  well  marked  constitu- 
tional symptoms,  the  eruptions  and  swelling  being  confined 
generally  to  the  head  and  neck.  The  poison  of  this  disease 
generally  begins  in  the  skin,  gaining  entrance  to  the  body 
through  an  abrasion  on  the  surface  of  the  cuticle,  although  it  is 
claimed  that  it  is  not  necessary*  for  even  a  scratch  or  abraded 
surface  of  the  skin  to  be  present;  the  germ  is  capable  of  pene* 
tratlng  the  healthy  skin.     It  will,  however,  penetrate  much 
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more  rapidly  the  cicatrix  of  a  wound,  or  those  parts  of  the 
body  where  the  skin  is  weaker  than  elsewhere.  The  contagion 
of  this  disease,  like  that  of  diphtheria,  clings  to  the  clothes, 
instruments,  bedding,  etc.,  and  should  be  carefully  handled. 
The  clothing  of  the  person  should  be  disinfected  by  Formal- 
dehyde gas  or  washing  in  a  solution  of  corrosive  sublimate 
and  water,  or  a  strong  solution  of  zinc  chloride  or  carbolic 
acid.  One  of  the  most  peculiar  phenomena  associated  with 
the  disease  is  the  disappearance  of  all  the  characteristic 
features  of  erysipelas  from  the  skin  as  soon  as  death  takes 
place;  thus  the  pathology  of  the  cutaneous  process  of  the 
skin  is  but  very  little  understood.  Bodies  dead  from  the 
effects  of  erysipelas  are  not  refused  transportation  by  rail- 
roads, and  the  ex-governor  of  Indiana,  Ira  J.  Chase,  who  died 
in  Lubec,  Maine,  was  transported  to  Indianapolis  for  inter- 
ment.  The  body  in  this  case,  or  class  of  cases,  should  be 
prepared  according  to  the  rules  adopted  by  the  National  Con- 
ference of  State  Boards  of  Health  and  approved  by  the 
American  Baggage  Agents'  Association. 

The  blood  is  thin  and  can  be  removed  very  readily  by 
opening  the  veins  or  penetrating  the  right  side  of  the  heart 
with  the  trocar.  The  embalming  is  the  same  as  in  ordinary 
cases,  only  the  face  and  neck,  should  the  swelling  not  go 
down,  should  receive  attention.  The  face  and  neck  should 
be  completely  drained  by  using  the  needle  process,  or  by 
opening  the  venous  system.  The  head  should  be  raised  above 
the  level  of  the  body,  so  as  to  allow  the  fluid  to  gravitate 
downwards  into  the  thoracic  cavity. 

Small-Pox. — Small-pox  is  an  acute,  specific,  eminently 
contagious  and  infectious  disease,  characterized  by  fever  and 
an  eruption,  consisting  of  three  stages.  There  is  an  omission 
of  the  fever  and  other  symptoms  when  the  eruption  first  ap- 
pears, and  a  secondary  fever  when  the  eruption  attains  its 

height.     This  disease  is  due  to  a  specific  poison,  possibly  a 
21-B 
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vegetable  parasite,  but  so  far  this  has  not  been  demonstrated. 
Experiments  are  at  the  present  time  being  conducted  by  emi- 
nent medical  men  in  the  experimental  laboratories  at  St. 
Louis,  Mo.  History  tells  us  that  this  loathsome  disease  ex- 
isted in  the  earliest  ages  of  the  human  family.  Its  ravages  at 
that  time  were  keenly  felt  by  the  Egyptians,  but  later,  after 
the  sixth  century,  its  victims  were  more  than  doubled  by  the 
changes  which  took  place  in  the  social  and  political  standing 
of  Europe,  caused  by  the  crusades.  It  is  said  that  if  we  could 
be  transported  to  the  streets  of  London  as  they  appeared  in 
the  early  part  of  this  century,  that  no  peculiarity  of  dress, 
architecture  or  behavior  would  appeal  to  us  in  such  strong 
terms  as  the  number  of  pock-marked  visages  we  would  en- 
counter at  every  turn.  When  Jenner,  the  discoverer  of  the 
preventive  treatment  of  small  pox  by  vaccination,  inoculated 
his  own  son,  he  wrote  his  name  on  the  pages  of  history  never 
to  be  erased.  There  are  few  diseases  in  the  nosology  of  our 
text  books  that  are  feared  as  much  as  smallpox.  Possibly 
there  is  but  one  exception,  namely  that  of  cholera. 

Since  Jenner's  time,  pathologists  and  bacteriologists  have 
learned  more  in  regard  to  the  disease.  Its  contagious  princi 
pie  is  said  to  remain  active  for  days,  weeks,  and  even  months, 
and  is  capable  of  reproducing  itself  when  brought  in  contact 
with  a  susceptible  person.  This  disease  being  a  specific  in- 
fectious and  contagious  disease,  is  capable  of  infecting  the 
well  in  many  ways.  A  person  may  become  affected  by  being 
brought  in  contact  with  an  infected  person,  by  touching  his 
clothes,  bed  clothing,  or  other  material  which  has  been  in 
contact  with  the  body,  by  breathing  into  the  lungs  some  of 
the  volatile  contagious  principle  which  is  always  emanating 
from  the  body  of  the  infected  person,  or  by  being  brought  in 
direct  contact  with  the  patient's  body  or  any  of  the  desqua- 
mation that  has  escaped  from  the  surface  of  the  skin.  All 
our  knowledge  of  this  disease  tells  us  that  every  tissue  of  the 
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body  is  capable  of  producing  the  infection,  even  the  child  in 
the  mother's  uterus  is  not  spared  from  its  infective  ravages. 

It  will  be  seen  that  to  be  able  to  cope  with  such  a  disease 
requires  a  good  knowledge  of  the  principles  of  sanitary 
science,  the  methods  of  disinfection,  etc. 

Treatment. — No  undertaker  should  think  of  handling  a 
case  of  this  disease  unless  he  knows  the  use  of  carbolic  acid, 
Formaldehyde  gas,  sulphur  and  corrosive  sublimate.  You 
will  be  called  to  handle  these  bodies  after  death,  just  the 
same  as  the  physician  is  called  upon  to  take  care  of  the  body 
during  life,  and  you  should  study  how  to  do  this  in  a  way  that 
will  not  only  protect  yourself  and  those  around  you,  but  will 
protect  the  laity  in  general.  If  you  are  called  out  to  take 
care  of  a  case  of  small-pox,  take  no  instruments  of  any  kind 
with  you,  as  on  account  of  the  different  laws  now  in  existence, 
embalming  such  cases  is  out  of  the  question.  Wear  an  old 
suit  of  clothes,  and  over  all  of  this  wear  a  rubber  coat  which 
will  come  as  high  up  on  the  neck  as  possible,  at  the  same 
time  reaching  nearly  to  the  ground.  Your  hands  and  face 
should  be  washed  in  a  solution  of  bichloride  of  mercury,  and 
the  hands  should  be  protected  with  rubber  gloves.  The  body 
should  be  covered  with  a  sheet  saturated,  in  Formaldehyde 
and  enveloped  in  a  layer  of  absorbent  cotton  one  inch  thick. 
No  germ  can  pass  through  this,  and  you  can  handle  the  body 
with  safety.  The  body  should  not  be  handled  very  much 
until  this  cotton  is  around  it,  and  even  afterwards  avoid 
touching  the  body  as  much  as  possible.  The  best  method 
of  disinfecting  the  rooms  wherein  a  small-pox  patient 
has  died,  is  by  using  Formfadehyde  gas.  Formaldehyde  pene- 
trates, or  rather  the  Formaldehyde  gas  penetrates  every 
possible  space  in  the  room,  while  washing  the  walls 
with  mercurial  solutions,  etc.,  is  at  best  far  from  practical 
and  not  certain  in  its  results.  If  sulphur  is  used  it  should  be 
burned  for  two  c  "  ^  hours  and  the  fumes  kept  as  closely 
rnnfinpfl  as  nop  ssiirp  of  thp  r^as  increases  its  DOWer 
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of  disinfection.  Sulphur  has  lately  been  supplanted  by 
Formaldehyde.  This  can  be  employed  by  any  one  of  average 
skill,  while  the  use  of  lime,  muriatic  acid,  chlorine,  bichloridi' 
of  mercury,  etc.,  requires  much  skill,  and  at  all  times  are 
dangerous  to  handle.  Formaldehyde  gas  is  the  ideal  disin- 
fectant for  the  house  and  apartments.  The  disinfection  of 
clothing,  etc.,  will  be  considered  later. 

Typhoid  Fever. — This   disease   is   an  acute   infectious 
fever,  caused  by  the  bacillus  typhosis.    It  has  an  insidious 


lUclUus  Tyi)h«>sis.  (Typholil  I-Vvor)  X  I'KK)  dlaineters.     From  a  Ptaotomicrograpta. 

beginninj^,  a  characU^ristic  temperature  record,  a  characteris- 
tic erui)lion,  peculiar  intestinal  symptoms  with  diarrhoea,  and 
followed  bv  certain  characteristic  post  mortem  conditions. 
The  typhoid  bacillus  is  found  in  the  intestinal  canal  and  in 
the  discharjy:es  from  the  patient.  The  undertaker  need  have 
little  fear  in  handlin^^  this  disease*  only  he  should  be  careful 
not  to  carry  any  of  the  contaj^^ion  around  on  his  person  or  on 
any  of  the  instruments   used   in  embalming  the  body.     The 

m 

most  troublesome  ])art  of  a  tyi)hoid  subject  is  the  abdominal 
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intestines,  mesentery,  etc.,  should  receive  attention  from  the 
start;  the  blood  should  be  removed,  and  at  the  same  time  it 
should  be  disinfected  by  allowing  it  to  enter  a  bottle  partially 
filled  with  a  disinfecting"  solution.  If  there  is  any  leakage 
from  the  rectum  it  should  be  prevented  by  plugging  the  rec- 
tum with  absorbent  cotton,  or  if  this  does  not  suffice,  it  can 
be  drawn  out  with  s  sharp  hook  and  tied,  which  will  prevent 
any  further  trouble  from  this  source.  The  cavities  should 
then  receive  a  thorough  injection,  and  the  arterial  system 
filled  the  same  as  in  ordinary  cases,  and  the  surface  of  the 
body  should  be  washed  in  the  disinfecting  solution.  If  on  the 
following  day  the  abdominal  cavity  is  distended  with  gas, 
and  the  body  is  not  keeping  as  it  should,  the  gas  should  be 
removed,  also  the  fluid,  and  fresh  fluid  introduced;  this  will 
usually  suffice,  and  the  case  will  go  on  all  right  without  fur- 
ther attention. 

Typhus  Fever.-  Typhus  fever  is  an  acute  contagious 
disease,  usually  occurring  in  epidemics.  It  runs  its  course  in 
about  twenty  days.  It  is  characterized  by  an  abrupt  com- 
mencement, great  prostration  and  disturbance  of  the  nervous 
system,  and  a  characteristic  eruption.  A  fatal  case  is  gener- 
ally of  short  duration;  the  disease  may  not  continue  longer 
than  a  week  or  ten  days.  While  this  disease  is  contagious,  it 
is  not  generally  considered  so  in  the  true  sense  of  the  term. 
The  peculiar  germ  causing  the  disease  has  not  as  yet  been 
demonstrated,  but  is  supposed  to  be  developed  in  the  bodies 
of  the  infected  and  transmitted  from  them  to  the  well,  by 
actual  contact  or  through  the  atmosphere.  The  post  mortem 
conditions  in  this  class  of  cases  is  very  well  marked.  The 
rigor  mortis  does  not  set  firm  and  there  is  an  early  tendency 
towards  putrefaction;  the  eruptions  that  appeared  during  life 
remain  after  death,  as  does  also  the  slight  eruption  beneath 
the  cuticle.  The  blood  is  darker  and  very  fluid-like  in  con- 
sistence; hence  it  is  easy  to  remove  the  blood  by  opening  the 


326  THE   ART   AND   SCIENCE   OF   EMBALMING. 

veins  or  tapping  the  heart.  There  is  also  frequent  conges- 
tion of  the  internal  organs.  The  embalmer,  when  called  upon 
to  take  care  of  a  case  of  typhus,  should  be  as  careful  as  pos- 
sible, applying  all  the  sanitary  laws  that  he  can  command, 
being  careful  in  handling  the  body  and  in  coming*  in  contact 
with  any  of  the  fluids  or  excretions  from  it.  The  embalming 
is  the  same  as  in  an  ordinary  case.  Cavity  and  arterial  em- 
balming and  washing  the  body  with  the  disinfectant. 

Yellow  Fever. — Yellow  fever  occurs  in  such  climates  as 
are  peculiar  to  the  West  Indies,  South  America,  the  southern 
parts  of  the  United  States,  Gibraltar,  etc.  It  is  a  specific, 
infectious,  communicable  disease,  caused  by  a  specific  germ. 
It  has  received  its  name,  yellow  fever,  on  account  of  turning 
the  body  to  a  jaundiced  or  yellow  color.  The  contagious 
principle  of  the  disease  is  as  yet  not  deflnitely  understood, 
but  sufficient  knowledge  has  been  gathered  to  kno^^r  that  a 
temperature  of  32  deg.  F.,  or  the  freezing  point,  is  sufficient 
to  kill  it.  A  high  degree  of  artificial  heat  will  also  have  the 
same  effect  upon  the  germ,  and  it  is  probable  that  such  chem- 
icals as  corrosive  sublimate  and  carbolic  acid,  in  the  solution 
and  strength  <»-enerally  employed  in  contagious  and  infectious 
diseases,  would  be  sufficient  to  kill  it.  If  a  particle  of  infected 
clothing  or  other  paraphernalia  be  hermetically  sealed  and 
protected  from  extreme  temperatures,  such  as  extreme  heat 
or  cold,  it  is  capable  of  retaining  its  vitality  almost  indefi- 
nitely, and  its  toxic  qualities  may  be  exhibited  when  an 
unacclimated  person  is  brouj^ht  in  contact  with  the  ^erms. 
They  are  also  caj)able  of  developing  in  the  earth  and  soil; 
this  has  been  demonstrated  by  examination  of  the  earth  cov- 
ering the  graves  of  yellow  fever  subjects.  The  same  precau- 
tions as  a])ply  to  smallpox  and  any  of  the  other  eminently 
contagious  diseases  aj)j)ly  with  equal  force  to  the  treatment 
of  yellow  fever.  If  the  body  is  to  be  embalmed,  this  should 
be  done  most  thoroughly:  every  tissue  of  the  body  should  be 
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brought  in  contact  with  the  preservative  solution,  and 
after  being  embalmed  it  should  be  wrapped  in  the  bandages 
and  saturated  in  the  bichloride  or  Formaldehyde  solutions. 

Scarlatina,  Scarlet   Fever. —  These    terms — scarlatina 
and  scarlet  fever — are  used  synonymously  to  designate  one 
of  the  most  common  and  fatal  of  the  acute  contagious  dis- 
eases.    This  disease  is  believed  to  be  caused  by  a  specific 
germ,  which  is  capable  of  living  at  the  room  temperature  or 
the  temperature  of  the  body.     It  may  also  live  in  the  cloth- 
ing, on  the  walls,  or  upon  anything  to  which  it  may  become 
attached.  It  commonly  enters  the  system  by  the  air  passages, 
but  it  may  be  carried  into  the  body  by  the  food.     The  blood 
of  scarlatinal  patients  or  subjects  also  contains  the  peculiar 
contagium  vivum,  as  has  been  ascertained  by  the  innocula- 
tion  of  the  blood  of  a  scarlatinal  patient,  by  which  scarlet 
fever  was  produced  in  its  typical  form.     The  epidemic  scales 
shed  during  the  desquamative  period  of  the  disease  are  also 
highly  contagious,  and  it  is  possible  that  the  urinary  and 
fecal  evacuations  from  the  body  contain  the  germs.     All  the 
clothing  which  has  been  around  the  patient,  or  any  handker- 
chief or  linen   which   the    patient    has   expectorated   upon 
should  be  regarded  as  coptagious  and  treated  as  such.     It  is 
claimed  by  Lewis  Smith  that  the  contagium  of  scarlet  fever 
surpasses  that  of  any  other  acute  disease,  unless  it  be  that  of 
small-pox.     The   burning  of  sulphur   in  a  room  for  several 
hours  —  from   morning  until   evening  —  was  not  sufficient  to 
prevent  the  contagium  from  spreading.  All  the  clothing  not 
of  much  value  belonging  to  a  scarlet  fever  case  should  be 
burned,  and  that  which  is  not  burned  should  be  disinfected 
by  being  exposed  to  the  action  of  Formaldehyde  gas  for  sev- 
eral hours  in  a  closed  room,  or  else  subjected  to  a  tempera- 
ture of  220  deg.  F. 

The  Treatment  of  the  scarlatinal  subject  is  not  difficult. 
The  embalming  should  be  performed  by  injecting  arteries  and 
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cavities  with  a  proved  disinfectant  embalming  Quid,  stopping 
all  orifices  and  washing  the  body  in  the  disinfecting  fluid, 
but  extreme  care  should  be  exercised  in  handling  the  remains 
or  coming  in  contact  with  any  of  the  clothing  of  the  room. 
If  there  are  children  liable  to  come  in  contact  with  your 
clothing  after  preparing  a  case  of  scarlet  fever,  take  the  pre- 
caution of  disinfecting  them  so  that  you  will  prevent  spread- 
ing the  disease. 

Tuberculosis  (consumption)  is  an  infectious,  contagions 
disease.     There  are  two  varieties  —  the  acute  and  the  chronic 


It  is  caused  by  the  entrance  into  the  system  of  the  bacillus 
tuberculosis,  which  causes  the  formation  of  tubercles  in  the 
lung.  These  break  down,  ruj>ture,  causing  hemorrhages  and, 
ultimately,  cavities  to  form  in  the  substance  of  the  lung. 
The  di.sease  is  characterized  by  an  accelerated  pulse,  cough, 
gradual  emaciation  and  hectic  fever.  The  specific  germ  of 
the  disease  is  found  in  the  tubercles  and  in  the  sputum  and 
fluids  of  the  body.     It  is  not  an  eminently  contagious  disease, 
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although  the  embalmer  should  be  careful  not  to  come  in  con- 
tact with  any  of  the  discharges  from  the  subject,  for  if  he  be 
a  susceptible  person  he  might  acquire  the  disease  from  pre- 
paring the  body  for  interment. 

The  Treatment  of  a  consumptive  case  depends  to  a 
great  extent  upon  the  condition  of  the  lungs.  If  the  disease 
has  advanced  very  far  and  there  are  cavities  in  the  lungs, 
there  will  be  more  or  less  leakage  when  the  subject  is  injected 
with  the  preservative  solution;  this  leakage  is  caused  by  the 
disease  having  wasted  away  the  arteries  at  the  seat  of  the 
tubercle.  Just  as  soon  as  the  disease  advances  far  enough  to 
cause  a  rupture  of  the  vascular  system  of  the  lungs,  we  have 
cavities  formed  in  the  substance  of  that  organ.  The  blood  of 
the  consumptive  subject  is  also  very  much  altered,  is  thin  on 
account  of  the  diminished  amount  of  fibrin,  and  also  dimin- 
ished in  amount;  thus  only  a  small  amount  of  blood  can  be 
removed  from  the  body  of  a  tuberculous  subject. 

Treatment. — The  body  should  receive  a  careful  arterial 
injection;  all  of  the  tissues  should  be  saturated  with  the  fluid, 
but  should  leakage  occur  this  will  be  difficult.  In  order  to  get 
as  thorough  injection  as  possible,  enough  fluid  should  be 
injected  until  it  escapes  from  the  ruptured  vessel  clear,  then 
it  will  be  well  to  stop  the  arterial  injection  and  give  your  at- 
tention to  the  cavities,  which,  especially  the  thoracic,  de- 
mands earnest  attention.  This  cavity,  on  account  of  the 
amount  of  lung  tissue  consumed  by  the  disease,  will  require 
more  fluid  than  is  necessary  for  the  average  case.  After  the 
chest  cavity  has  been  properl}^  filled  with  the  preservative, 
the  embalmer  should  turn  his  attention  to  the  abdominal  cav- 
ity, which  should  receive  a  thorough  injection  of  the  fluid. 
The  embalmer  will  seldom  be  bothered  with  discol orations 
appearin*^  on  the  face  of  the  subject,  but  should  these  appear 
they  can  be  removed  by  the  needle  process  or  by  hypodermic 
injection  of  fluids,  or  by  use  of  alcohol,  saltpetre,  etc. 
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Pneumonia. — This  disease  is  defined  as  an  acute 
contagious  croupous  inflammation  of  the  tissue  of  the 
lungs,  attended  by  exudation  into  the  air  vesicles.  In 
about  two-thirds  of  all  cases  of  lobar  pneumonia,  the 
lower  lobe  of  the  lung  on  the  right  side  will  be  the 
seat  of  the  disease;  this  may  spread  upward  until  the 
whole  right  lung  becomes  consolidated.  In  rare  cases 
the  disease  spreads  to  the  opposite  lung,  being  then  known 
as  double  lobar  pneumonia.  In  this  disease,  on  account  of 
the  large  amount  of  blood  in  the  lungs,  they  have  a  ten- 
dency to  undergo  putrefaction  very  early  after  death.  Purg- 
ing is  not  infrequent,  and  also,  on  account  of  the  enlarged 
condition  of  the  lungs,  the  heart  is  depressed  and  will  be 
found  much  lower  than  its  original  position.  There  is  not 
much  blood  found  in  the  heart  after  death  in  this  class  of 
cases,  although  there  are  notable  exceptions,  such  as  are  lia- 
ble to  come  up  in  extremely  plethoric  individuals,  or  in  those 
cases  of  chronic  alcoholism,  where  the  heart,  on  account  of 
its  weakened  condition,  allows  more  or  less  blood  to  remain 
in  the  auricles  and  ventricles  of  the  right  side.  Purging  is 
very  frequent  and,  in  some  of  the  cases,  is  very  obstinate, 
nothing  short  of  the  most  heroic  treatment  relieving  it. 

The  blood  in  the  body  is  diminished  in  oxygen,  caused  by 
the  occlusion  of  the  air-cells  and  alveoli.  It  is  not  infrequent 
in  this  class  of  cases  to  have  develop,  in  remote  parts  of  the 
body,  what  are  known  as  metastatic  abscesses.  These  are 
caused  by  the  formation  of  thrombi  in  the  blood  vessels, 
which  afterwards  break  down  and  are  carried  to  the  heart, 
where  they  may  act  as  an  intense  irritant,  setting  up  inflam- 
mation of  the  heart,  which  of  itself  oftemtimes  causes  the 
death  of  the  ])atient.  The  blood  in  cases  of  pneumonia,  on 
account  of  the  diminished  amount  of  oxygen,  is  very  dark  in 
color;  its  weig'ht  is  also  very  much  increased,  possibly  on  ac- 
count  of   the   absorption   of   deleterious   material  from  the 
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whole  system.  The  lung  taken  from  a  body  dead  of  pneu- 
monia, where  the  whole  structure  has  been  infiltrated,  will 
sink  in  water,  while  it  is  next  to  impossible  to  make  a 
healthy  lung  sink  beneath  the  surface. 

The  Treatment  of  a  case  of  pneumonia  is  very  important. 
First,  as  much  blood  as  can  be  removed  from  the  body  should 
be  removed.  This  will  prevent,  as  much  as  possible,  the 
putrefaction  which  would  begin  in  this  medium  almost  im- 
mediately after  dissolution  had  taken  place;  it  will  also  per- 
mit of  an  easier  flow  of  fluid  into  the  parts.  This  being 
accomplished,  the  needle  should  be  inserted  into  the  cerebro- 
spinal cavity,  through  the  foramen  magnum  in  the  back  part 
of  the  neck,  and  if  any  blood  be  in  the  veins  of  the  face  which 
was  not  removed  by  aspirating  and  other  means,  it  will  be 
removed  by  this  method,  thus  clearing  up  the  face.  From 
one  to  two  quarts  of  fluid  should  be  thrown  into  the  circula- 
tion by  the  needle  process.  The  next  thing  you  should  do 
would  be  to  give  your  attention  to  the  cavities,  especially 
the  right  side,  for  in  two-thirds  of  the  cases  this  will  be  the 
seat  of  the  trouble.  Fluid  should  be  injected  into  these  cav- 
ities by  a  method  which  will  not  allow  its  escape  downwards 
into  the  abdominal  space.  The  trocar  should  be  inserted 
just  between  the  tirst  and  second  ribs  so  as  to  reach  the  upper 
lobe  of  the  lung  and  also  the  upper  part  of  the  pleural  sac; 
as  much  fluid  as  you  can  possibly  force  into  the  cavities 
should  be  inserted.  The  opposite  lung  should  be  treated  in 
much  the  same  manner,  only  it  is  not  always  necessary  to 
force  as  much  fluid  into  the  left  lung,  unless  it  has  also  been 
affected  by  the  disease.  Enough  fluid  should  be  injected  into 
the  thoracic  cavity  to  completely  surround  the  lungs  and  the 
pleura,  as  the  disease  is  caused  by  a  specific  germ  —  the 
bacillus  pneumonia.  Antiseptics  thrown  into  the  chest  cav- 
ity by  this  method  will  prevent  germs  from  developing,  and 
in  a  great  many  instances,  if  the  fluid  is  strong  enough,  it  will 
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kill  them.  If  purging  continues  after  you  have  removed  the 
gases,  filled  the  arteries,  etc.,  you  can  prevent  it  by  plugging 
the  throat  with  absorbent  cotton.  If  this  fails,  tie  off  the 
trachea.  Make  the  incision  just  above  the  center  of  the 
sternum.  The  trachea  is  easily  recognized  by  the  cartilag- 
inous rings,  which  are  connected  together  by  muscular  tissue. 
To  tie  the  trachea  use  a  piece  of  tape  about  an  eighth  of  an 
inch  wide.  Should  purging  continue  after  you  have  used  all 
these  means,  you  should  investigate  the  condition  of  the 
stomach,  for  the  purging  might  be  caused  by  fermentation  or 
putrefaction  in  that  organ;  in  this  case  you  will  succeed  in 
preventing  it  by  ligature  of  the  oesophagus  at  the  same  point 
of  operation  as  was  used  for  ligating  the  trachea.  Fluid 
should  also  be  injected  down  both  the  bronchial  tubes  and  the 
oesophagus  in  a  case  of  pneumonia,  and  should  there  be  no 
purging  from  the  mouth  or  nostrils,  and  the  jaws  firmly  set, 
you  could  do  this  by  inserting  the  nasal  tube  into  the  nasal 
cavity  and  forcing  fluid  through  it,  which  would  find  its  way 
down  into  the  stomach  and  the  bronchial  tubes  of  the  lungs. 


CHAPTER   XV. 


Tissues  and  Organs  of  the  Human  Body^ 

Chemicals  Which  are  Used  in  Hardening  and  Pre- 
serving Them. 

TISSUES  OR  OKGANS.  HARDENING    FLUID. 

Brain Bichromate  of  ammonia. 

Bladder Chromic  acid. 

Blood  vessels Alcohol  or  bichromate  of  potash. 

Elastic  ligament Bichromate  of  potash. 

Embryos Chromic  or  ])icric  acid. 

Eye Mul  ler's  fluid. 

MULLER'S    FLUID. 

Bichromate  of  potash  ....     2^  parts. 

Sulphate  of  soda 1  part. 

Bichromate  of  ammonia  . .     tl  per  cent 

Water 100  parts. 

Eyelids Alcohol. 

Ganglia Picric  acid. 

Heart  Bichromate  of  potash  or  alcohol. 

Injected  organs Alcohol. 

Intestines Chromic  acid. 

Kidneys I^ichromate  of  potash. 

Lachrymal  gland Alcohol. 

Larynx Chromic  acid. 

Liver Bichromate  of  potash. 

Lungs Chromic  acid. 
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Mammary  glands Alcohol 

Marrow  of  bone Alcohol. 

Muscular  tissue  (voluntary)  Bichromate  potash  or  zinc  chloride 

Nerves Picric  acid. 

CEsophagus Chromic  acid. 

Ovaries Chromic  acid. 

Pancreas Alcohol. 

Retina Muller's  fluid. 

Salivary  glands Alcohol. 

Skin Alcohol. 

Spinal  cord Bichromate  of  ammonia. 

Spleen Bichromate  of  potash. 

Stomach Alcohol,  or  chromic  acid. 

Supra  renal  capsule Alcohol. 

Tendon  and  Ligament Alcohol  or  sat.  solu.  arsenate  soda. 

Testes Alcohol. 

Thymus  gland Alcohol. 

Thyroid  gland Alcohol. 

Tongue Bichromate  of  potash. 

Tonsils Alcohol. 

Trachea Chromic  acid. 

Ureter Chromic  acid. 

Uterus  or  womb Chromic  acid. 

A  weak  solution  of  Formaldehyde  will  harden  and  pre- 
serve any  of  the  soft  structures  of  the  human  body. 

Chloride  of  zinc  has  a  special  action  on  the  cellular  tissue 
and  the  skin,  causing  a  mottled  appearance,  which  soon 
forms  a  distinct  marble  white.  It  has  a  very  decided  pre- 
servative effect  on  the  tissues  of  the  body  generally. 

Arsenate  of  soda  is  one  of  the  strongest  preservatives  for 
animal  tissue,  and  is  very  extensively  used  in  the  manufacture 
of  embalming  tluids.  It  causes  a  rapid  dessication  of  the  cel- 
lular tissue,  especially  noticed  at  the  ends  of  the  fingers  and 
tip  of  the  nose      It  changes  the  color  of  the  skin  to  a  red  or 
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livid  purple  when  used  in  large  amounts.  In  special  quan- 
tities the  cheeks  may  be  made  to  assume  a  natural  healthy  or 
life-like  appearance. 

Mercury  bichloride  (corrosive  sublimate)  has  no  special 
action  as  a  preservative  on  animal  tissues,  except  as  an  anti- 
septic. It  unites  with  the  resinous  and  albuminous  particles 
of  the  body  to  form  an  albuminate  (inert  substance).  It 
changes  the  tissues  to  a  gray  color. 


CHAPTER  XVI. 


Preservative  Solutions. 


Chemicals  Used  as  Preservatives — Their  Antiseptic 

Value,  Etc. 

Preservatives  used  in  the  principal  medical  colleges  of 
the  United  States. 

ANTISEPTIC  IN  THE  PROPORTION 


Acetic  acid 1 

Alcohol 1 

Alum 1 

Aluminic  acetate 1 

Aluminic  chloride 1 

Ammonium  chloride 1 

Ammonium  sulphate 1 

Arsenous  acid 1 

Arsenate  soda 1 

Arsenite  soda 1 

Arsenite  potash 1 

Benzoic  acid 

Horacic  acid 

Horax 

Cami)hor 

Carbolic  acid   

Calcium  chlorine 

Chloral  hydrate 

Chlorine 

Chromic  acid 


250. 
10. 


6000. 

714. 

9. 

4. 

lt)0. 

ll»0. 

111. 

H. 

009. 

148. 

114. 

lM4. 

338 


107. 

4000. 

.^000. 


PRESERVATIVE   SOLUTIONS.  337 

ANTI8SPTIO  IN  THB  PBOPOBTIOH 

Creosote 1  :  200. 

Cupric  sulphate  (sulphate  of  copper)...!  :  11. 

Ether 1   :  90. 

Formalin  (an  acqueous  solution  of  formic 

aldehyde) 40  per  ct.  strengfth. 

(The  best  disinfectant  and  the  strong- 
est preservative  known  to  science.) 

Glycerin 1  :  4. 

Hydrogen  dioxide  (peroxide) 1  :  20.000. 

Hydrochloric  acid 1  :  375. 

Iron  sulphate 1   :  18. 

Lead  chloride 1  :  500. 

Lead  nitrate 1  :  277. 

Mercury  iodide 1   :  40.000. 

Mercury  bichloride 1   :  14.300. 

Nitre Not  known. 

Osmic  acid 1   :  6666. 

Phenol.     (See  carbolic  acid.) 

Potassic  arsenite 1  :  8. 

Potassic  bichromate 1   :  909. 

Potassium  permanganate 1  :  285. 

Potassium  nitrate 1   :  160. 

Salicylic  acid 1   :  1000. 

Sodium  hyposulphite 1   :  3. 

Sodic  chloride  (common  salt) 1   :  6. 

Sodic  bicarbonate 1   :  20. 

Sulphur  dioxide  (sulphurous  acid) 1   :  2000. 

Sulphuric  acid 1    :  560. 

Tannic  acid 1   :  207. 

Turpentine Not  known. 

Thymol 1   :  1340. 

Zinc  chloride 1   :  526. 

Zinc  sulphate 1   :  6. 
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It  will  be  seen  from  this  list  of  organic  and  inorganic  pre- 
servatives, that  the  inorganic  group  furnish  the  great  major- 
ity of  the  chemicals  used  in  the  preservation  of  the  dead 
body.  The  organic  group,  which  are  used  for  the  preserva- 
tion of  tissues,  either  animal  or  vegetable,  include:  alcohol, 
salicylic  acid,  glycerine,  chloral,  creosote,  thymolic  acid,  etc. 
Of  these,  alcohol  is  the  one  most  generally  used.  Glycerine 
is  very  slightly  antiseptic,  but  is  a  very  good  preservative. 
It  may  be  combined  with  salicylic  acid,  arsenous  acid,  car- 
bolic acid,  or  creosote,  in  order  to  increase  its  preservative 
powers.  Glycerine  and  salicylic  acid  are  employed  quite  ex- 
tensively in  the  preservation  of  vegetables  and  fruits.  Gly- 
cerine mixed  with  arsenous  acid  has  been  recommended  for 
the  prevention  of  mould.  I  find  the  following  formula  to  give 
better  satisfaction  in  preventing  the  growth  of  the  mould 
fungus: 

Arsenous  acid Gr.  10. 

Boracic  acid Gr.  10. 

Vaseline Oz.  2. 

If  the  mould  has  already  formed  on  the  body,  it  is  best 
removed  by  applying  ether  or  pure  grain  alcohol,  which  have 
a  special  action  on  the  skin.  The  remedy  should  be  applied 
until  the  skin  is  hardened  and  the  moisture  removed.  Both 
the  alcohol  and  the  ether  have  the  effect  of  removing  the 
moisture  and  the  oily  or  resinous  parts  of  the  skin. 
Dr.  Howse,  of  London,  Eng.,  has  recommended  an  embalming 
fluid  composed  of  glycerine  and  arsenous  acid.  He  uses  one 
pound  of  the  arsenous  acid  to  a  quart  of  the  glycerine.  It 
should  be  remembered  that  in  order  to  mix  this  amount,  the 
glycerine  should  be  heated  and  the  whole  filtered  before 
using. 

It  is  too  costly  for  general  use,  there  being  cheaper  and 
more  efficient  ])reparations  on  the  market. 

Devergie,  Packousky,  Seseman,  Santer  and  others  have 
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recommended  various  preparations  containing  glycerine. 
Santer  recommended  the  following  formula: 

Glycerine 10  parts. 

Carbolic  acid 1  part. 

Alcohol 50  parts. 

Water 40  parts. 

It  was  oftentimes  necessary  to  give  a  second  injection  of 
a  stronger  chemical,  composed  of  chloride  of  zinc  and  water. 
Tannic  acid  has  been  used  by  some  as  a  preservative, 
this  agent  being  employed  in  the  preservation  of  the  intes- 
tines and  abdominal  organs.  An  incision  was  made  into  the 
region  of  the  stomach  and  the  gases  removed  from  that  viscus 

and  from  the  transverse  colon,  then  the  acid  was  sprinkled 
over  the  parts. 

Chloral  hydrate  has  been  recommended  as  a  very  eflBcient 
preservative  by  Keen  and  Fletcher.  This  agent  is  very  sol- 
uble in  water,  being  completely  dissolved  in  less  than  its  own 
weight.  A  body  injected  with  a  saturated  solution  of  this 
chemical  retains  its  suppleness  and  its  life-like  appearance; 
the  dessication  of  the  tissues,  caused  by  the  injection  of 
arsenical  or  zinc  preparations,  is  entirely  obviated. 

Creosote  has  been  used  quite  extensively  in  the  manufac- 
ture of  embalming  fluids.  It  is  not  so  much  employed  as  in 
former  years.  This  agent  is  not  very  freely  soluble  in  water, 
hence,  possibly,  its  discontinuance;  for  it  is  a  well  known 
fact  that  any  chemical  requiring  a  large  amount  of  water  for 
its  solution  is  not  a  very  strong  preservative.  It  was  form- 
erly much  used  by  Gannal  and  A.  Renouard  in  the  following 
formulae: 

GANNAL'S   FLUID. 

Creosote 4  ounces. 

Arsenous  acid 4  ounces. 

Sulphate  of  alumina 4  pounds. 

Water 1  gallon. 
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MODIFIED   FORM  OF  ABOVE   FORMULA. 

Creosote 6  ounces. 

Arsenous  acid 4  ounces. 

Alumina  sulphate 6  pounds. 

Water 1  gallon. 

Mix. 

OTHER  FORMULA  CONTAINING   CREOSOTE. 

Creosote 5  ounces. 

Chloride  of  zinc 5  ounces. 

Bichloride  of  mercury 3  ounces. 

Alcohol   (pure) 1  gallon. 

Thymol  and  thymolic  acid  are  used  in  some  of  the  fluids 
on  the  market  to-day.  It  is  a  very  efficient  antiseptic  and  a 
powerful  preservative.  Its  cost  prevents  its  use  in  large 
quantities.  It  has  a  very  pleasant  odor,  and  is  used  to  dis- 
guise the  odor  of  other  chemicals. 


Solutions  Employed  by  the   Medical  Fraternity  of 
the  United  States  in  the  Preservation  of 

Anatomical  Material. 

The  medical  colleges  of  the  United  States,  with  a  very 

few  exceptions,  use  solutions  of  arsenic,  zinc  or  choral.   Some 

use  two  of  these  three  chemicals  in  one  solution,  while  one — 

the  University  of  Tennessee — combines  all  of  them  in  the  fol- 

lowing  formula: 

Arsenous  acid. 

Chloride  of  zinc. 

Potassium  permanganate. 

Chloral  hj'drate. 

Water. 

The   medical   colleges   in   the   United   States  which  use 
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arsenic  in  their  solutions  for  the  preservation  of  anatomical 
material  are  the  following: 

Belle vue  Hospital  Medical  College — Saturated  solution 
of  arsenate  of  soda  in  water.  After  embalming,  the  body  is 
placed  in  a  large  refrigerator  with  the  temperature  at  30 
deg.  P. 

University  of  Buffalo  uses  a  solution  of  arsenous  acid  and 
bicarbonate  of  soda,  nearly  equal  parts;  injects  through  the 
femoral  artery;  use  pickling  solution  composed  of  simple 
brine. 

Atlanta  Medical  College  uses  a  saturated  solution  of 
arsenate  of  soda  in  water. 

Cleveland  Medical  College  uses  a  solution  of  arsenous 
acid  and  bicarbonate  of  soda,  nearly  equal  parts;  saturated 
solution  in  water. 

The  Medical  College  of  Indiana  uses  equal  parts  of  arsen- 
ous acid  and  bicarbonate  of  soda;  saturated  solution  in  water 
injected  while  hot. 

The  Indiana  College  of  Physicians  and  Surgeons  uses 
same  solution,  and  preserves  by  immersion  in  pickling  solu- 
tion, simple  brine. 

Iowa  State  University  uses  equal  parts  of  arsenous  acid 
bicarbonate  of  soda;  saturated  solution  in  water;  subjects 
then  placed  in  refrigerator  until  wanted  for  dissection. 

Kentucky  School  of  Medicine  uses  arsenate  of  soda;  sat- 
urated solution  in  water;  then  places  in  chill  room  until 
wanted  for  dissection. 

Ijong  Island  Medical  College  uses  a  saturated  solution  of 
arsenate  of  soda  in  water,  injected  while  hot;  subject  is  not 
placed  in  pickling  solution  unless  signs  of  decomposition 
appear. 

Louisville  Medical  College  uses  same  solution  as  other 
medical  colleges  in  Louisville.     All  cadavers  for  dissection 
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are  taken  to  the  University  of  Louisville,  where  they  are 
prepared  same  as  that  given  under  Kentucky  School  of 
Medicine.  At  present  they  are  experimenting  with  a  chlo- 
ride of  zinc  solution.  The  body^  after  receiving  two  injec-. 
tions  of  the  fluid,  is  wrapped  in  bandages  which  have  been 
saturated  in  a  solution  of  carbolic  acid  and  petroleum;  this 
forms  an  air-tight  coating  for  the  body.  It  is  then  enclosed 
in  black  duck  cloth  and  wrapped  with  twine.  It  is  claimed 
that  cadavers  prepared  after  this  method  retain  their  supple- 
ness, dessication  is  retarded  and  the  subject  is  better  for 
anatomical  research. 

Rush  Medical  College  uses  arsenical  fluid  composed  of 
the  following  ingredients:  Arsenous  acid,  alum,  nitrate  pot- 
ash, chloride  of  sodium  and  boiling  water.  Glycerine,  bi- 
chloride of  mercury  and  alcohol  may  be  added  to  the  mixture. 

University  of  Michigan  uses  a  saturated  solution  of  ar- 
senate of  sodium,  the  body  being  immersed  in  brine  pickling 
solution  until  wanted  for  dissection. 

Medical  College  of  Missouri  uses  a  strong  solution  of 
arsenate  of  soda  and  glycerine;  body  is  placed  in  a  chill  room 
until  wanted  for  dissection. 

St.  Louis  Medical  College  uses  a  solution  of  arsenous 
acid,  bicarbonate  of  soda,  carbolic  acid  and  water  in  the  fol- 
lowing formula: 

Arsenous  acid 8  ounces. 

Bicarbonate  of  soda 8  ounces. 

Cabolic  acid 2  ounces. 

Water 1  gallon. 

College  of  Physicians  and  Surgeons,  St.  Louis,  uses  a 
saturated  solution  of  arsenate  of  soda;  two  injections  given, 
with  a  twelve  to  fifteen  hours'  interval. 

University  of  Maryland  uses  a  saturated  solution  of  ar- 
senous acid  and  carbonate  of  soda. 
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University  of  Vermont  uses  a  solution  composed  of  the 
following: 

Nitrate  of  potash 3^  drams. 

Arsenous  acid 3^  drams. 

Alum 3  ounces. 

Chloride  of  soda 6^  drams. 

Boiling  water 4  quarts. 

Mix,  and  after  solution  has  cooled  add  four  pints  of 
alcohol  and  six  of  glycerine. 

Medical    Colleges   Which  Prefer  Chloride  of   Zinc 

Solutions. 

Albany  Medical  College  uses  a  saturated  solution  of 
chloride  of  zinc  and  immersion  in  simple  brine  pickling  solu- 
tion. 

Cincinnati  College  of  Medicine  and  Surgery  uses  a  satur- 
ated solution  of  chloride  of  zinc. 

Ohio  Medical  University  uses  a  saturated  solution  of 
chloride  of  zinc,  afterwards  placing  the  body  in  chill  room, 
where  the  temperature  is  kept  at  30  deg.  P. 

Georgetown  University  uses  a  solution  of  chloride  of  zinc. 

Hahneman  Medical  College  uses  a  solution  of  chloride  of 
zinc  in  the  following  formula: 

Zinc  chloride 1    part. 

Water 2i  parts. 

This  solution  is  injected  while  hot. 

Harvey  Medical  College  uses  a  solution  of  chloride  of 
zinc,  bichloride  of  mercury,  alcohol,  and  water. 

Jefferson  Medical  College  uses  a  neutral  solution  of  chlor* 
ide  of  zinc,  placing  the  cadaver  in  simple  brine  until  ready 
for  dissection. 

Medical  College  of  Ohio  uses  a  neutral  solution  of  chloride 
of  zinc  and  injects  while  hot. 

University  of  New  York  uses  a  solution  of  chloride  of  zinc 
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and  places  the  cadaver  in  brine  pickling  solution  until  needed 
for  dissection. 

University  of  Pennsylvania  uses  neutral  solution  of 
chloride  of  zinc;  injects  from  one  to  five  quarts. 

University  of  Tennessee;  formula  given  on  page  340. 

Medical  College  of  Virginia  uses  a  solution  of  chloral 
hydrate  in  alcohol  or  water,  then  places  the  cadaver  in  pick- 
ling solution  containing  common  salt  and  one  pound  of  salt- 
petre. 

Homeopathic  Medical  College  of  Missouri  uses  a  saturated 
solution  of  chloral  hydrate  for  embalming. 

Chicago  College  of  Physicians  and  Surgeons  uses  a  form- 
ula composed  of  the  following: 

Glycerine 40  parts. 

Alcohol 8  parts. 

Pure  carbolic  acid 11  parts. 

It  should  be  understood  by  the  reader  that  solutions  used 
in  the  preparation  of  anatomical  material  for  dissection  can- 
not be  used  with  any  degree  of  certainty  in  private  practice. 
The  embalming  fluids  now  sold  in  the  United  States  by  special 
manufacturers  are  much  superior  to  these  preparations,  and 
should  be  employed  by  all  those  engaged  in  the  private  prac- 
tice of  embalming.  The  embalmer  should  be  careful  to  dis- 
criminate, however,  between  worthless  preparations  that  are 
from  time  to  time  placed  on  the  market,  and  those  fluids 
which  have  been  tried  and  have  received  a  standard  reputa- 
tion. 

I  do  not  advise  embalmers  to  make  their  own  fluids,  un- 
less they  have  special  apparatus  for  doing  it  and  are  skilled 
in  chemistry  and  the  allied  sciences.  I  do  not  advise  this  any 
more  than  I  would  a  physician  to  manufacture  his  own  medi- 
cines. Pharmacy  is  a  separate  study,  the  same  as  medicine. 
Chemistry  bears  the  same  relation  to  embalming  that  phar- 
macy  does  to  medicine.  It  should  also  be  remembered  that 
while  I  do  not  advise  the  making  of  your  own  fluids,  I  deem 


PRESERVATIVE   SOLUTIONS.  845 

it  necessary  that  the  embalmer  should  have  that  knowledge 
of  chemistry  that  will  enable  him  to  name  such  chemicals  as 
are  employed  in  the  making  of  the  embalming  fluids  now  on 
the  American  market,  and  be  able  to  give  the  antiseptic  value 
of  each,  consequently  its  bacteriological  effect  and  its  effect 
when  applied  to  the  different  tissues  and  organs  of  the  body. 
This  I  have  given  briefly  in  this  work,  feeling  that  it  was  a 
branch  of  the  profession  which  should  be  well  understood  by 
all.  The  effect  of  the  different  chemicals  on  the  different  tis- 
sues of  the  body,  and  the  antiseptic  value  of  the  different 
chemicals  used  in  the  manufacture  of  embalming  fluid  is  given 
for  the  first  time  in  this  work,  no  other  work  on  embalming 
containing  it. 


CHAPTER    XVIL 


Rules  for  the  Transportation  of  the  Dead 

Adopted  by  the  National  Baggage-Agents  Association 
and  approved  by  the  National  Conference  of  State  Boards  of 
Health  and  the  American  Public  Health  Association. 

Rule  1.  The  transportation  of  bodies  of  persons  dead  of 
small-pox,  Asiatic  cholera,  yellow  fever,  typhus  fever  or 
bubonic  plague,  is  absolutely  forbidden. 

Rule  2.  The  bodies  of  those  who  have  died  of  diphtheria 
(membranous  croup),  scarlet  fever  (scarlatina,  scarlet  rash), 
glanders,  anthrax  or  leprosy,  shall  not  be  accepted  for  trans- 
portation unless  prepared  for  shipment  by  being  thoroughly 
disinfected  by  (a)  arterial  and  cavity  injection  with  an  ap- 
proved disinfectant  fluid,  (b)  disinfecting  and  stopping  of  all 
orifices  with  absorbent  cotton,  and  (c)  washing  the  body  with 
the  disinfectant,  all  of  which  must  be  done  by  an  embalmer, 
holding  a  certificate  as  such,  approved  by  the  State  Board  of 
Health  or  other  state  health  authority.  After  being  disin- 
fected as  above,  such  body  shall  be  enveloped  in  a  layer  of  ab- 
sorbent cotton  not  less  than  one  inch  thick,  completely  wrap- 
ped in  a  sheet  and  bandaged,  and  encased  in  an  air-tight  zinc, 
tin,  copper  or  lead  lined  coflin,  or  iron  casket,  all  joints  and 
seams  hermetically  soldered,  and  all  enclosed  in  a  strong, 
tight  wooden  box.  Or,  the  body  being  prepared  for  shipment 
by  disinfecting  and  wrapping  as  above,  may  be  placed  in  a 
strong  coffin  or  casket,  and  said  coffin  or  casket  encased  in  an 
air-tight  zinc,  copper  or  tin  case,  all  joints  and  seams  hermet- 
ically soldered,  and  all  enclosed  in  a  strong  outside  wooden 
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Rule  3.  The  bodies  of  those  dead  of  typhoid  fever, 
puerperal  fever,  erysipelas,  tubersculosis  and  measles,  or 
other  dangerous  communicable  disease  other  than  those  speci- 
fied in  Rules  1  and  2,  may  be  received  for  transportation 
when  prepared  for  shipment  by  filling  cavities  with  an  ap- 
proved disinfectant,  washing  the  exterior  of  the  body  with  the 
same,  stopping  all  orifices  with  absorbent  cotton,  and  envelop- 
ing the  entire  body  with  a  layer  of  absorbent  cotton  not  less 
than  one  inch  thick,  and  all  wrapped  in  a  sheet  and  bandaged, 
and  encased  in  an  air-tight  cofiin  or  casket,  provided  that  this 
shall  apply  only  to  bodies  which  can  reach  their  destination 
within  forty-eight  hours  from  time  of  death.  In  all  other 
cases  such  bodies  shall  be  prepared  for  transportation  in  con- 
formity with  Rule  2.  But  when  the  body  has  been  prepared 
for  shipment,  by  being  thoroughly  disinfected  by  an  embalmer 
•holding  a  certificate  as  in  rule  2,  the  air-tight  sealing  may  be 
dispensed  with. 

Rule  4.     The  bodies  of  those  dead  of  diseases  that  are 
not  contagious,  infectious  or  communicable,  may  be  received 
for  transportation  when  encased  in  a  sound  coffin  or  casket 
and  enclosed  in  a  strong  outside  wooden  box,  provided  they 
reach  their  destination  within  thirty  hours  from  time  of  death. 
If  the  body  cannot  reach  its  destination  within  thirty  hours 
from  time  of  death  it  must  be  prepared  for  shipment  by  filling 
cavities  with  an  approved  disinfectant,  washing  the  exterior 
of  the  body  with  the  same,  stopping  all  orifices  with  absorb- 
ent cotton  and  enveloping  the  entire  body  with   a  layer  of 
absorbent  cotton  not  less  than  one  inch  thick,  and  all  wrap- 
ped  in   a  sheet  and  bandaged,   and  encased  in  an  air-tight 
coffin  or  casket.     But  when  the  body  has  been  prepared  for 
shipment  by  being  thoroughly  disinfected  by  an   embalmer 
holding  a  certificate  as  in  Rule  2,  the  air-tight  sealing  may  be 
dispensed  with. 

Rule  5.     In  cases  of  contagious,  infectious  or  communi- 
cable  diseases,  the  body  must  not  be  accompanied  by  persons 
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or  articles  which  have  been  exposed  to  the  infection  of  the 
disease,  unless  certified  by  the  health  oflScer  as  having'  been 
properly  disinfected;  and  before  selling  passage  tickets- 
agents  shall  carefully  examine  the  transit  permit  and  note  the 
name  of  the  passenger  in  charge,  and  of  any  others  proposing 
to  accompany  the  body,  and  see  that  all  necessary  precautions 
have  been  taken  to  prevent  the  spread  of  disease.  The  tran- 
sit permit  in  such  cases  shall  specifically  state  who  is  author- 
ized by  the  health  authorities  to  accompany  the  remains.  In 
all  cases  where  bodies  are  forwarded  under  Rule  No.  2,  notice 
must  be  sent  by  telegraph  to  the  health  ofiicer  at  destination, 
advising  the  date  and  train  on  which  the  body  may  be  ex- 
pected. This  notice  must  be  sent  by,  or  in  the  name  of  the 
health  officer  at  the  initial  point,  and  is  to  enable  the  health 
officer  at  destination  to  take  all  necessary  precautions  at  that 
point. 

Rule  6.     Every  dead  body  must  be  accompanied  by  a. 
person  in  charge,  who  must  be  provided  with  a  passage  ticket 
and  also  present  a  full  first-class  ticket  marked  * 'corpse"  for 
the  transportation  of  the  body,  and  a  transit  permit — showing 
physician's  or  coroner's  certificate,  health  officer's  permit  for 
removal,  undertaker  s  certificate,  name  of  deceased,  date  and 
hour  of  death,  age,  place  of  death,  cause  of  death,  and  if  of  a 
contagious,  infectious  or  communicable  nature  the  point  to 
which  the  body  is  to  be  shipped,  and«when  death  is  caused  by 
any  of  the  diseases  specified. in  Rule  No.  2,  the  name  of  those 
authorized  by  the  health  authorities  to  accompany  the  body. 
The  transit  permit  must  be  made  in  duplicate,  and  the  signa- 
tures of  the  physician  or  coroner,  health  officer  and  under- 
taker must  be  on  both  the  original  and  duplicate  copies.    The 
undertaker's  certificate  and  paster  of  the  original  shall  be  de- 
tached from  the  transit  permit  and  pasted  on  the  coffin  box. 
The  physician's  certificate  and  transit  permit  shall  be  handed 
to  the  passeng^er  in  charge  of  the  corpse.     The  whole  dupli- 
cate copy  shall  be  sent  to  the  otticial  in  charge  of  the  baggage 
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department  of  the  initial  line,  and  by  him  to  the  secretary  of 
the  state  or  provincial  board  of  health  of  the  state  or  province 
from  which  said  shipment  was  made. 

Rl'lb  7.  When  dead  bodies  are  shipped  by  express  the 
whole  original  transit  permit  shall  be  pasted  upon  the  outside 
of  the  box  and  the  duplicate  forwarded  by  the  express  agent 
to  the  secretary  of  the  state  or  provincial  board  of  health  of 
the  state  or  province  from  which  said  shipment  was  made. 

Rule  8.  Every  disinterred  body  dead  from  any  disease 
or  cause  shall  be  treated  as  infectious  or  dangerous  to  the 
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public  health,  and  shall  not  be  accepted  for  transportation  un- 
less said  removal  has  been  approved  by  the  state  or  provin- 
cial health  authorities  having  jurisdiction  where  such  body  is 
to  be  disinterred,  and  the  consent  of  the  health  authorities  of 
the  locality  to  which  the  corpse  is  consigned  has  first  been 
obtained:  and  all  such  disinterred  remains  shall  be  enclosed 
in  a  hermetically  sealed  (soldered)  zinc,  tin  or  copper  lined 
coffin  or  box.  Bodies  deposited  in  receiving  vaults  shall  be 
treated  and  considered  the  same  as  buried  bodies. 
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Transportation  of  Bodies. 

A  few  remarks  on  the  preparation  of  bodies  for  trans- 
portation will  certainly  not  be  out  of  place  in  a  work  of  this 
kind.  This  one  feature  of  the  funeral  director's  work  is  per- 
haps done  in  more  different  ways  than  any  other.  Why  this 
should  be  so,  when  the  box  containing'  the  casket  must  pass 
through  so  many  hands,  is  hard  to  explain.  After  an  experi- 
ence of  nearly  twenty  years  by  the  writer,  the  method  givea 
below  seems  to  have  met  with  more  favorable  comment  than 
any  other. 


It  is  to  be  supposed  that  the  body  has  heen  properly  pre- 
pared as  far  as  embalming  is  concerned.  The  body  havinf 
been  injected  through  the  arterial  system  with  a  proved  dis- 
infectant fluid,  the  right  and  left  pleural  cavities  and  the 
abdominal  and  cranial  cavities  also  injected  with  the  fluid, 
it  should  be  washed  in  the  disinfectant,  all  orifices  stopped 
with  absorbent  cotton,  and  the  entire  body  enveloped  in 
a  layer  of  absorbent  cotton  not  less  than  one  inch  thick, 
and  all  wrapped  in  a  sheet  and  bandaged.  The  casket  should 
be  so  upholstered  that  the  body  will  fit  nicely,  yet  firmly. 
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cially  in  the  length.     Casket  rests  should  be  placed  in 
)ottoin  of  the  box  and  a  paper  cover  should  be  placed 
the  casket  and  tied  closely  around  the  bottom.     In  low 
r  the  casket  into  the  box  I  use  two  pieces  of  webbing' 
r  nine  feet  in  length  and  leave  them  under  the  casket, 
r  tying"  the  ends  together  or  fastening  them  with  pins. 
lys  cover  inside  of  boxes  with  plain  white  paper,  espe- 
r  where  a  cloth  casket  is  used.     If  the  box  is  of  pint\ 
it  on  the  outside  in  some  dark  color, 
lither  use  thumb  screws  or  a  patent  fastenini^  for  the  lid. 
It  it  can  be  taken  off  without  the  aid  of  a  screw-driver. 
hree  strong'  handles  on  each  side,  near  the  bottom  of  i\\r 
io  that  the  pall  bearers  can  lift  it  into  the  car  easily. 
it: each  end.  as  near  the  top  as  it  can  be  placed,  have 

handle,  so  that   the   baj^^a^^^eman   can   ^'wt* 
nee.     Place  two  strips  on  tlie  iindtT  sidr  of 

extending  the  full   length  and  about  thn*<'   int  hi*. 

edge.  These  should  be  about  two  inclics  wide,  one 
:hick.  and  rounded  on  the  under  .side  so  that  th«'  )io\ 
iide  easily.  Taper  off  the  end.s  of  the  strij)^  >o  tlM-. 
u>t  carch   on   projecting  board.s  on  pJatform  r^r  in   tin 

ure  car. 

he  zean  of  the  casket  should  be  jdainly  rn;irk»tl  nr.  ''.|. 

t  TOX-      Directions   for  shipment,  with  ♦a.li   <!];«..  <    ,,• 

sOaald    iiso    oe   marked  so  that   it  t:a:i  a*-  p.;i..         ■.  n 
•  renuired    oy  law  that  the  certiticai*-  •*:.•*  ..■;    •..    i..i  .«.  ,i 

» of  V)X-  oiajce  it  in  a  heavy  env»-r!'Mi'-.  '.     >i    ;,, 

tgg^tft  to  rhe   'o«'iX  that  the  cont'-nt-  ;.:\  •    .im 
See  a-dies  for  Transportatior. 

rwatr   ^,1     3^   sumnied  up  in   a  :•■'  .'.   Mj   ihi<,. 

loa^rnoaid   -enclose  a  per-.'-..i  r-.'-ivini. 

i  iir^^cTor.  informing"  him    r'  .:;   thr  bmiy 

arr«  iurt    the    kind  of  :!  :   :     -             .  -    j  othrr  mat 
.run  2a^  ieem  of  impo-t:ir.   - 


CHAPTER  XVIII. 


Dissection   Woundsi   Blood  Poisoiii  Etc. 

The  embalmer  practicing  his  vocation  is  brought  in  con- 
tact with  every  imaginable  disease.  He  operates  on  the  body 
of  one  dead  of  measles  to-day, while  the  morrow  may  find  him 
preparinf2f  a  case  of  small-pox  or  Asiatic  cholera.  To  the  in- 
fectious and  contagious  emanations  from  these  diseases  he  is 
threatened  with  the  additional  tortures  of  blood  poison.  For 
this  reason  the  embalmer  should  understand  the  nature  of  the 
infection  and  what  he  should  do  in  a  prophylactic  way  to 
prevent  it.  Some  claim  that  an  application  of  embalming 
fluid  to  the  hands  will  be  suflScient.  This  should  be  corrected, 
for  while  an  embalming  fluid  may  be  a  good  preserver,  it  may 
be  almost  inert  as  an  antiseptic.  The  antiseptic  strengfth 
of  arsenic,  zinc  chloride  and  sodium  salts  are  very  feeble  in- 
deed, and  they  could  not  be  depended  on  in  such  cases,  unless 
the  embalmer  knows  they  contain  some  of  the  stronger  and 
more  reliable  antiseptics,  such  as  mercuric  chloride,  Formal- 
dehyde, carbolic  acid,  or  other  agent  capable  of  destroying 
the  bacteria  of  septicaemia. 

If  he  does  not  know  the  contents  of  the  fluid,  he  should 
add  these  chemicals  in  sufficient  strength  to  guarantee  im- 
munity from  infection.  Cases  of  blood  poison  are  not  as  fre- 
quent as  formerly;  while  we  hear  of  many  cases,  few  of  them 
are  genuine  cases  of  septicaemia  or  blood  poison.  It  is  true 
that  possibly  some  embalmer  might  have  been  suffering  from 
arsenical  poisoning  or  mercurial  poisoning,  and  imagined  he 
was  the  victim  of  an  attack  of  septicaemia,  pyaemia,  sapraemia, 
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septic  intoxication  or  other  name  indicative  of  disturbances 
of  the  blood.  The  embalmer  when  he  handles  fluids  contain* 
Ing  a  larg;e  amount  of  either  arsenic,  corrosive  sublimate  or 
chloride  of  zinc,  will  soon  learn  whether  his  system  is  capable 
of  resisting  the  absorption  of  such  chemicals.  If  he  be  sus- 
ceptible to  the  action  of  arsenic  he  may,  by  the  constant  use 
of  a  fluid  containing  arsenic,  become  affected  with  chronic 
arsenical  poisoning,  which  no  intelligent  physician  could  pos- 
sibly mistake  for  an  attack  of  blood  poisoning.     It  has  been 

--         i>        . 
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(Healthy  Intestines,  man).    X  lOOO  diainelcrs,    Trom  a  photomicrograph, 

argued  by  many  that  it  is  necessary  for  an  abrasion  of  the 
skin  to  be  present  In  order  to  cause  the  absorption  of  certain 
poisons,  and  especially  animal  or  vegetable  poisons,  products 
of  putrefaction  (ptomaines  and  leucomalnes). 

While  this  is  generally  true,  there  are  many  cases  on  rec 
ord  where  the  patient  has  suffered  an  attack  of  septiciemia, 
where  no  abrasion  of  the  skin  could  be  found.  It  is  also  true 
that  those  who  are  required  to  handle  dead  bodies  in  various 
stages  of  putrefaction,  may  become  affected  by  inhaling  the 
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gases  emanating  from  such  bodies.    But  it  has  not  as  yet 
been  proven  that  these  gases  which  escape  from  the  dead 
body  contain   micro-organisms.     That  they  do  contain  some 
chemical  or  other  substance,  which  is  capable  of  setting  up 
fever  and  other  disturbances  in  the  economy,  is  no  longer  a 
question  of  doubt.   But  for  any  one  to  say  that  such  gases  are 
laden  with  the  organisms  of  septicaemia,  without  offering  any 
experiments  to  verify  the  same,  is  to  tread  on  dangerous  soil. 
Putrefaction  is  a  complex  process  due  to  the  action  of  several 
different  varieties  of  micro-organisms,  resulting  in  the  forma: 
tion  of  a  large  number  of  volatile  and  non-volatile  products. 
Many  of  these  volatile  products  of  putrefaction  are  known 
to  us  only  by  their  offensive  odors,  and  by  this  sense  of  smell 
we  are  able  to  differentiate  between  septic  and  other  forms  of 
fermentation.     In  preparing  bodies  for  dissection,  or  where  a 
large  number  of  cadavers  are  in  various  stages  of  putrefac- 
tion, the  gases  arising  from  a  large  number  might  be  sufficient 
to  overcome  a  person  much  more  readily  than  gases  from  a 
singlejsubject.     The  only  case  that  I  know  of  where  a  person 
was  infected  by  handling  a  large  number  of  bodies,  was  in  the 
case  of  a  prominent  surgeon  of  this  city.     During  his  services 
as  Demonstrator  of  Anatomy  at  one  of  our  leading  medical 
colleges,  it  became  his  duty  to  make  a  large  number  of  dis- 
sections on  as  many  different  cadavers,  which  were  in  various 
stages  of  decomposition.     After  he  had  worked  for  several 
hours ^he  began  to  feel  sick,  and  was  assisted  to  his  home. 
He  had  a  high  fever,  disturbance  of  digestion  and  diarrhcea, 
dryness  of  the  fauces  and  thirst.     This  condition  only  lasted 
a  few  days,  when  he  was  able  to  resume  his  position.     An  at- 
tack of  this  kind  would  not  be  called  blood  poison,  because  it 
was  not  attended  with  such  symptoms,  and  the  cause  was 
widely  diiferent.     It  was  caused,   however,  by  the  gases  of 
decomposition,  and  thus  being  a  chemical  agent  it  could  not 
multiply  in  the  system,  and  consequently  was  non-infective. 
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Suppose  this  man,  in  or  at  the  time  of  his  work,  should  have 
cut  his  finger  and  several  of  the  organisms  of  putrefaction 
gained  an  entrance  to  the  blood  current,  then  he  would  have 
had  an  entirely  different  train  of  symptoms,  redness  and 
swelling  of  the  part  at  the  seat  of  entrance  of  the  poison, 
gradually  increasing  and  accompanied  with  pain  of  a  severe 
lancinating  character,  fever  and  all  the  other  symptoms  of  a 
true  case  of  blood  poisoning  or  septicaemia. 

Now,  what  are  we  to  draw  from  such  results?  First, 
gases  of  decomposition  are  not  laden  with  micro-organisms 
capable  of  entering  the  lungs  with  the  breath  and  spreading 
from  that  point  through  the  blood  to  all  parts  of  the  system; 
and  second,  such  gases  are  only  poisonous  in  a  chemical 
sense,  and  then  only  when  the  chemical  is  in  an  unusually 
large  amount.  Thus  it  is  the  chemicals  arising  from  a  single 
case  are  barely  sufficient  to  set  up  symptoms  of  blood  poison, 
but  if  it  is  increased,  as  it  was  in  the  case  quoted,  by  the  addi- 
tion of  several  dead  bodies,  then  the  poisonous  chemical  in 
the  gas  is  sufficient  to  cause  a  disturbance  in  a  healthy  sub- 
ject. Such  a  condition  would  not  be  termed  septicaemia,  but 
more  properly  septic  intoxication  or  sapraemia. 

It  should  also  be  remembered  that  certain  chemicals  used 
in  embalming  fluids  may  be  in  proportion  to  kill  or  prevent 
the  development  of  certain  germs.     Thus  mercuric  chloride,  a 
chemical  used  in  a  great  many  of  the  fluids  now  on  the  mar- 
ket,  is  sufficient   to   prevent   the   development    of  anthrax 
spores  in  the  proportion  of  1  to  300,000  (this  applies  to  the 
culture  fluid).     Now,  it  is  known  that  anthrax  spores  are  one 
of  the  most  resisting  of  spores,  and  it  only  takes  the  amount 
quoted  to  entirely  prevent  the  development  of  these  spores. 
Yet  if  the  same  amount  be  added,  or  even  in  the  proportion 
of  1  to  40,000,  it  will  not  prevent  the  development  of  certain 
micro-organisms  and  bacteria  of  putrefaction,  for  in  my  ex- 
perience I  have  cultivated  these  organisms  in  a  solution  of 
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the  strength  quoted.  Arsenous  acid,  possibly  the  most  ex- 
tensively used  chemical  in  embalming  fluids,  is  one  of  the 
weakest  of  antiseptics.  Koch  found  that  a  ten  per  cent, 
solution  destroyed  the  vitality  of  anthrax  spores  only  after  a 
ten  days'  exposure,  no  such  results  being  produced  in  six 
days.  Miquel,  whose  authority  should  not  be  questioned, 
says  that  this  agent  is  antiseptic  only  in  the  proportion  of 
1:166.  Chloride  of  zinc,  another  chemical  compound  exten- 
sively used  in  embalming  fluids,  depends  for  its  antisep- 
tic qualities  upon  the  power  ot  precipitating  albumens  from 
organic  substances.  In  experimenting  with  this  drug  on  the 
bacteria  of  putrefaction,  I  find  that  it  is  capable  of  arresting 
the  development  of  putrefactive  micro-organisms  and  bacteria 
in  the  proportion  of  one  part  in  fifty-two. 

It  is  not  necessary  for  me  to  take  up  the  action  of  alco- 
hol, bicarbonate  of  soda,  arsenate  of  soda,  and  other  chemi- 
cals used  in  the  manufacture  of  embalming  fluids,  as  it  is 
more  the  intention  to  investigate  the  cause  of  blood  poison- 
ing. 

Having  considered  the  possibility  of  infection  from  the 
gases  emanating  from  the  dead  body,  I  will  next  consider  the 
nature  of  infection  in  dissection  wounds,  or  those  caused  by 
preparing  the  dead  for  burial.  During  the  year  I  have  known 
of  four  cases  of  blood  poison  among  my  own  acquaintances, 
who  are  engaged  in  the  practice  of  embalming.  All  of  these 
have  ended  favorably,  possibly  on  account  of  the  modem 
ideas  of  treatment  and  our  knowledge  of  the  micro-organisms 
in  this  disease.  The  statistics  in  surgical  practice  in  1860 
quotes  the  rate  of  mortality  during  the  years  1850  to  1860  at 
eighty  per  cent.  It  will  be  apparent  to  the  most  casual  ob- 
server that  we  are  treating  this  disease  to-day  in  the  most 
scientific  way  possible.  I  do  not  wish  in  an  article  of  this 
kind  to  enter  into  the  treatment  of  a  case  of  septicaemia  or 
blood  poison,  but  would  rather  admonish  the  reader  that  in 
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case  he  should  happen  to  become  inoculated  with  the  specific 
germs  of  this  disease,  to  call  on  a  reputable  surgeon  as  soon 
as  possible. 

There  are  two  principal  classes  of  infection.  One,  and 
by  far  the  most  severe  and  fatal,  is  obtained  from  the  dissec- 
tion of  fresh  cadavers  or  bodies  that  have  only  been  dead  a 
few  hours.  As  the  embalmer  deals  with  this  class  of  cases 
most  exclusively,  he  above  all  others  engaged  in  the  art  of 
dissection,  should  be  extremely  careful  and  should  be  well  in- 
formed on  the  nature  of  this  class  of  poisons.  The  infection 
obtained  in  dissecting  a  fresh  body  is  complicated  by  being 
intermingled  with  some  morbid  condition  that  existed  during 
life. 

The  poison  derived  from  the  second  class,  or  those  from 
putrefaction,  are  never  complicated  with  the  morbid  process 
or  disease  that  existed  during  life,  but  should  be  considered 
in  its  true  place,  **Dissection  Wounds."  As  a  rule,  bodies 
dissected  in  the  various  anatomical  laboratories  of  this  coun- 
try are  those  of  cadavers  that  have  been  embalmed  with  solu- 
tions of  strong  antiseptics  and  afterwards  immersed  in  pick- 
ling solutions  containing  a  large  amount  of  arsenite  of  soda 
and  arsenous  acid.  A  case  of  blood  j)oison  from  the  dissec- 
tion of  dead  bodies  that  have  been  prepared  after  this  method 
is  now  a  medical  phenomenon.  And  why?  Because  it  only 
proves  that  an  injection  of  any  antiseptic,  sufficiently  strong 
enough  to  arrest  decomposition  in  the  dead  body,  is  sufficient 
to  kill  all  the  germs  in  the  body  and  to  prevent  the  spread  of 
contagious  and  infectious  diseases.  In  the  city  of  Chicago 
alone,  there  are  probably  twelve  hundred  medical  students 
who  are  dissecting  dead  bodies  every  day  during  the  six 
winter  months,  yet  we  never  hear  of  a  case  of  blood  poison 
among  these  men  who  are  working  over  the  dead  continually. 
In  this  second  class  of  poisons  developed  in  the  dead  body, 
namely,  that  caused  by  bacteria  of  putrefaction,  we  have  that 
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additional  trouble  caused  by  the  gases  developed  by  these 
germs.  These  gases  are  compounds  of  hydrogen,  hydro-sul- 
phuric acid,  carbonic  acid  gas,  carburetted  and  phosphoretted 
hydrogen,  ammonia,  etc.  I  need  not  enlarge  on  the  chemical 
and  sensible  qualities  of  these  gases;  they  are  familiar  to  all 
those  who  have  been  engaged  in  the  practice  of  embalming. 
They  produce  a  faint,  sickly  and  indescribable  odor,  once  ex- 
perienced never  forgotten. 

Any  one  whose  vital  powers  of  resistance  are  lowered 
may  be  made  sick  by  these  odors,  and  sometimes  even  those 
in  the  best  of  health  may  experience  some  forms  of  depres- 
sion caused  by  them,  but  to  say  that  these  gases  cause  blood 
poison  by  being  inhaled  by  the  operator  or  those  who  are 
brought  in  contact  with  the  dead  body,  is  a  medical  and 
scientific  error. 

It  not  infrequently  happens  that  poisonous  gases  are  ab- 
sorbed in  great  quantity,  either  because  they  are  present  in 
unusual  abundance  or  because  the  vital  powers  of  resistance 
are  lowered.  The  following  may  be  given  as  an  instance  of 
their  effects  on  the  system,  and  the  manner  in  which  the  sub- 
stance is  eliminated  from  the  body.  A  person  after  he  has 
dissected  continually  for  several  hours,  or  one  who  has  been 
engaged  in  many  embalmments  in  a  single  day,  goes  home  at 
night  tired  and  restless;  finds  himself  dull,  heavy,  listless 
and  indisposed,  with  the  peculiar  odor  of  dead  bodies  clinging 
to  him.  He  changes  his  clothes  and  takes  a  thorough  ablu- 
tion; feeling  a  little  refreshed  from  the  bath,  he  changes  to  a 
new  suit  of  clothes,  but  after  a  time  sufficient  for  the  skin  to 
become  active,  he  again  detects  the  same  nauseous  smell  that 
he  had  before  experienced.  If  he  be  weakly  inclined,  he  may 
even  vomit  and  have  a  mild  case  ot  septic  intoxication  ac- 
companied by  diarrhu^a.  These  symptoms  will  gradually 
pass  off,  and  after  he  is  in  the  open  air  a  short  time  the  odor 
leaves   him   entirely.      This   is   proof   that   the   gas  may  be 
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absorbed  into  the  system,  may  cause  a  general  depression  or 
septic  intoxication,  that  it  is  also  eliminated  by  the  lungs 
and  by  the  skin,  but  we  never  have  those  symptoms  of  true 
septic  infection  as  shown  when  a  person  receives  a  wound 
from  dissecting  a  fresh  cadaver  or  one  that  has  not  been  in- 
jected with  antiseptic  solutions. 

When  a  person  receives  an  infection  from  a  wound,  the 
symptoms  are  different  from  that  caused  by  inhaling  the 
gases  emanating  from  the  dead.  About  twelve  to  fourteen 
hours  after  the  infection  has  gained  entrance  into  the  body, 
which  may  be  at  some  point  unnoticed  by  the  patient,  he 
feels  indisposed,  is  depressed,  faint  and  chilly,  with  lowness 
of  spirits  and  nausea.  In  about  six  to  ten  hours  after  these 
symptoms  appear,  the  patient  feels  an  uneasiness  as  though 
something  is  wrong,  a  severe  pain  may  attract  his  attention 
to  the  shoulder  of  the  arm  through  which  the  infection  may 
have  spread  from  a  scratch  of  the  finger.  This  soon  passes 
off,  and  he  feels  sick  at  the  stomach  and  complains  of  head- 
ache. Pain  may  now  attract  his  attention  to  his  hand,  and 
noticing  his  finger  he  discovers  a  slight  redness  of  an  erysipe- 
latous character,  distinct  throbbing  of  the  part  and  localized 
pain.  There  may  appear,  at  about  the  same  time,  a  pustule, 
not  unlike  that  of  small-pox,  while  in  other  cases  it  may  re- 
semble a  simple  vesicle  or  blister.  The  patient  may  have  a 
desire  to  prick  it,  and  on  opening,  it  is  found  to  contain  a 
milk-white  serum.  But  this  pustule  may  be  unattended  with 
any  pain,  and  the  patient  may  be  ignorant  of  its  existence,  or 
may  not  even  be  aware  that  he  has  received  a  wound  until  his 
attention  is  called  to  it  by  some  of  his  friends.  As  the  case 
proceeds,  the  pain  in  the  affected  arm  becomes  more  excru 
dating,  and  soon  marked  swelling  of  the  arm  and  axilla  is 
apparent.  The  patient  now,  possibly  for  the  first  time  realiz- 
ing his  condition,  suffers  mentally,  fever  sets  in,  his  breathing 
is  quicker,   his  pulse  accelerated,  and  in  case  of  the  most 


860  THE   ART  AND   SCIENCE  OP  EMBALMING. 

severe  type,  there  is  mild  delirium;  the  countenance  is  hag- 
gard and  the  skin  yellow.  The  patient  often  expires  before 
the  disease  has  made  further  progress. 

The  most  severe  case  of  blood  poison  that  I  have  ever 
seen  came  from  a  dissection  wound.  My  brother,  in  embalm- 
ing the  body  of  a  Mr.  Morris,  raised  the  femoral  artery.  The 
day  following  he  began  to  take  on  the  symptoms  above  de- 
scribed. Finally  being  brought  under  the  full  influence  of  the 
disease  he  became  delirious  and  remained  so  for  several  hours, 
his  right  arm  swelling  to  about  three  times  its  normal  size,  the 
infection  spreading  to  the  bones  of  the  hand  and  wrist  and 
causing  a  stiffening  of  that  joint  and  a  partial  loss  of  the  use 
of  his  hand.  The  disease  causing  the  death  of  this  subject^ 
from  which  he  received  the  inoculation,  was  cellular  inflamma- 
tion resulting  from  inflammatory  rheumatism. 

The  hands  of  the  embalmer  should  be  first  washed  in 
some  good  antiseptic,  and  afterwards  rubbed  with  vaseline  or 
some  unguent,  which  will  fill  the  pores  of  the  skin  and  pre- 
vent absorption.  This  will  be  the  safest  method  to  use 
before  operating  on  the  dead  body. 


CHAPTER    XIX. 


The  Funeral  Director  Himseli 


What  He  Should  Add  to  His  Scientific  Acquirements. 

How  to  Conduct  a  Funeral,  from  the  Time  of 

Receiving  the  Call  Until  the  Body  Has 

Been   Placed   in  the  Grave. 

If  I  should  be  asked  what  constitutes  a  funeral  director, 
I  would  answer,  **A  thorough  gentleman."  One  who  has  the 
skill  of  the  anatomist,  the  nerve  of  the  surgeon,  the  untiring 
patience  and  ingenuity  of  the  chemist;  in  all,  a  broad-minded, 
well-informed  man. 

A  prominent  professional  gave  these  words  of  advice: 
What  should  he  be?  I  think  to  inherit  this  goodly  land  he 
should  have  on  the  whole  armor,  he  should  be  a  thorough 
gentleman.  A  gentleman  to-day,  a  gentleman  to-morrow.  He 
should  not  exchange  his  role  for  any  other  part  in  life's 
drama. 

He  must  necessarily  be  somewhat  acquainted  with  anat- 
omy and  surgery.  How  often  does  it  happen  in  cases  of 
accident,  that  the  remains  are  mutilated  and  disfigured  in 
such  a  manner  as  to  be  unrecognizable  and  unpresentable  to 
the  friends,  and  how  easy  it  would  be  to  render  a  service 
which  would  result  in  great  satisfaction  to  the  bereaved,  and 
words  of  praise  and  commendation  to  the  skilled  hand  of  the 
undertaker. 

He  should  understand  the  signs  and  conditions  attending 
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death,  and  should  be  able  to  decide  whether  it  is  death  or 
suspended  animation,  and  should,  in  all  cases  of  sudden 
death,  be  very  careful  and  apply  all  the  tests  before  com- 
mencingf  to  operate.  Again,  from  an  acquaintance  with 
anatomy  the  undertaker  has  been  able  to  render  great  service 
in  cases  of  post  mortem.  He  should  be  familiar  with  the 
laws  of  sanitation  and  health,  and  thus  not  simply  be  able  to 
preserve  the  dead,  but  care  for  the  living  and  preserve  the 
general  public  from  needless  exposure,  sickness  and  even 
death. 

In  fact,  the  undertaker  should  be  equipped  with  the  very 
best  information  and  authority  in  his  line,  and  thoroughly 
posted  in  all  the  details  of  the  business,  and  must  keep  him- 
self abreast  of  the  times.  He  should  give  the  public  the  bene- 
fit of  all  the  modem  improvements  and  appliances  and  be  able 
to  meet  all  demands. 

The  undertaker  should,  from  the  time  he  is  called  until 
the  dismissal  of  the  friends  at  the  home,  understand  all  that 
is  to  be  done.  He  should  diagram  the  proceedings  that  will 
be  necessary  before  he  starts  in,  and  should  be  able  to  see  the 
end  before  he  does  the  beginning.  He  must  know  that  all 
requests  made  and  desires  expressed  have  been  executed  and 
granted,  and  never  depend  on,  or  take  for  granted,  that  some- 
one else  will  see  to  this  or  that.  He  should  relieve  the  be- 
reaved family  of  all  responsibility,  and  should,  as  early  as 
prudent,  learn  the  desires  and  arrangements  they  wish  made, 
and  thus  relieve  them  of  a  burden  they  should  under  no  cir- 
cumstances carry,  in  addition  to  the  one  already  upon  them. 

The  undertaker  should  not  be  pompous  and  commanding, 
but  quiet,  unassuming,  decisive  and  quick  of  perception. 
Nothing  can  possibly  be  more  disgusting  to  the  relatives  and 
sympathizing  friends  than  to  hear  the  rough,  grating  voice  of 
some  inflated  wind  bag  or  would-be  undertaker  yell  out  in 
commanding   tones,    *'Here,  come   this  way,''  or  **Sit  down 
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there."  And  nothing  certainly  could  be  more  commendable 
than  the  reverse  of  this,  for  how  easy  a  matter  it  is  for  the 
undertaker  to  have  such  a  thorough  understanding  with  his 
pall-bearers,  ushers,  the  minister,  the  singers,  the  friends  and 
all  concerned,  that  it  will  be  almost  needless  to  have  a  loud 
word  spoken,  for  a  slight  movement  of  the  head  or  motion  of 
the  hand  will  be  understood  and  executed,  and  thus  will  be 
avoided  the  bustling  around  which  would  perhaps  occur  at  a 
most  unseasonable  time.  The  undertaker  should  see  every 
opportunity  for  relieving  or  benefitting  the  friends'  condition. 

Promptness  should  be  a  marked  feature  of  the  under- 
taker. Always  on  time  and  never  late  should  be  his  watch- 
word, for  as  the  undertaker  is,  so  will  the  people  be,  whether 
prompt  and  on  time  or  slow  and  late.  When  we  see  an  under- 
taker who  is  always  behind  time  we  think  of  the  Irishman's 
saucer.  It  had  many  good  points  about  it,  but  lacked  a  bot- 
tom. Thus,  we  think  promptness  should  be  one  of  the  corner 
stones  in  the  foundation  of  the  successful  undertaker.  The 
undertaker  should,  like  the  old  family  physician  whom  the 
entire  community  **swear  by,''  have  the  confidence  of  the  peo- 
ple. He  must  show  himself  a  man  not  simply  approved  by 
men  but  by  God,  one  whom  they  can  turn  their  dead  and 
loved  ones  over  to  in  perfect  confidence,  knowing — not  wish- 
ing or  hoping,  but  knowing — they  will  be  cared  for  as  ten- 
derly as  if  done  by  a  member  of  the  family,  and  with  just  as 
much  reverence  and  respect. 

The  undertaker  should  be  no  respecter  of  persons;  should 
not  simply  feel,  but  know,  that  the  wife  of  a  poor  peasant  is 
as  dear  to  him  as  was  Victoria,  in  all  her  crowned  honor  and 
gorgeous  attire,  to  the  lamented  Prince  Albert;  and  that  the 
little  curly-headed,  prattling  babe  in  the  hut  of  the  poverty- 
stricken  widow  shares  as  ^reat  a  place  in  her  heart  as  does 
the  babe  in  the  palace  of  the  millionaire,  and  deser^'es  the 
same  treatment. 
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When  he  is  called  upon  to  officiate  he  is  not  supposed  to 
be  a  mourner,  but  he  is  required  to  kindly  recognize  the  grief 
of  the  people  whom  he  is  serving,  and  treat  them  in  a  kindly, 
considerate  manner;  not  too  profuse  in  conversation,  neither 
too  brief,  using  no  profane  or  slangy  expressions.  To  be  a 
qualified  undertaker  and  funeral  director  requires  both  tact 
and  a  variety  of  talent,  but  the  first  essential  is,  that  he  be 
a  man  of  good  moral  character  —  honest  and  upright  in  every 
particular. 

The  location  and  appearance  of  your  establishment  will 
have  a  great  deal  to  do  with  your  progress.  Select  one  in  a 
genteel  neighborhood,  upon  or  very  near  a  main  thoroughfare, 
convenient  to  either  a  densely  populated  old  section  or  a  rap- 
idly growing  new  one.  If  you  were  to  locate  on  a  back  or  un- 
frequented street,  or  other  out  of  the  way  place,  it  would  nat- 
urally suggest  to  the  public  either  defective  ambition  or  dis- 
trust of  your  acquirements.  Have  your  office  lighted  punctu- 
ally every  evening  at  the  proper  hour,  and  in  all  other  re- 
spects let  it  show  attention  and  system.  Do  not  let  your 
office  be  a  lounging  room  or  a  smoking  room  for  politicians, 
dog  fanciers,  gamesters,  horse  jockeys,  and  others  whose 
time  hangs  heavily  on  their  hands.  The  public  looks  upon 
the  funeral  director  as  a  person  singled  out  and  set  apart  and 
worthy  of  an  esteem  not  accorded  to  such  people  or  to  per- 
sons engaged  in  th^  ordinary  business  of  life.  Be  ethical  and 
never  talk  about  your  competitors,  who  may  be  older  in  the 
business  than  yourself,  but  who  may  be  totally  deficient  in 
scientific  acquirements.  Never  speak  ill  of  any  one.  Re- 
member your  opinions  are  carried  a  great  ways  and  may  be 
the  means  of  doing  your  business  considerable  harm.  If  asked 
concerning  certain  scandals,  etc.,  be  extremely  reticent,  as 
though  you  were  not  informed  on  the  subject.  At  all  times 
take  care  to  be  neat  in  your  personal  appearance;  above  all 
else  wear  a  clean  shirt  and  a  clean  collar,  for  if  you  dress 
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well  people  will  employ  you  more  readily,  accord  you  more 
confidence,  expect  a  larger  bill  and  pay  it  more  willingly. 
Do  not,  however,  be  a  leader  in  frivolous  fashions,  as  though 
your  aesthetic  cultivation  had  overshadowed  everything  else; 
nor  display  glaring  neckties,  flashy  breast-pins,  or  any  other 
peculiarity  that  indicates  a  swell.  Even  though  you  are  poor, 
let  it  be  genteel  poverty,  for  your  dress,  manner  and  bearing 
should  all  agree  with  your  dignified  calling. 

As  soon  as  you  receive  a  call,  either  by  messenger  or 
telephone,  ask  if  the  body  has  been  washed  and  dressed;  if 
not,  whether  they  want  you  to  do  so;  if  they  are  to  do  it,  tell 
the  party  at  the  *phone  to  tell  them  to  do  so  at  once. 

If  the  deceased  is  a  lady  or  child,  ask  if  the  family  want 
the  lady  attendant.     If  so,  send  for  her  at  once. 

Order  you  wagon  at  once,  while  you  get  board  and  cabinet 
and  crape,  tacks  and  hammer. 

Attend  the  call  promptly  and  see  that  everything  is  all 
right. 

Before  putting  up  crape  ask  the  family  if  they  prefer 
flowers.  Always  take  two  crapes,  a  good  one,  or  a  medium 
or  poor  one.  You  can  then  put  up  the  one  the  surroundings 
demand.  If  the  age  is  85  to  45,  take  white  crape  with  black 
ribbon,  and  black  crape  with  white  ribbon.  Never  use  all 
black  under  50.  Never  charge  for  crape  or  gloves;  it  causes 
dissatisfaction.  You  can  be  firm  on  your  other  prices  and 
make  up  for  them  on  other  things. 

In  order  to  prevent  annoyance  at  the  house  from  not  hav- 
ing something  you  need,  we  have  the  following  rules  for  sec- 
ond man: 

See  that  cabinet  and  cooling-boards  are  in  order,  fluids  in 
bottles,  knives  cleaned  and  sharpened;  soaps,  needles,  thread, 
powder,  cotton,  eye  caps,  etc.,  in  cabinet. 

Look  over  cabinet  three  times  a  week  and  see  that  tubes 
are  not  misplaced  and  pumps  in  order. 
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Keep  zinc  chloride  solution  always  on  hand. 

When  at  the  house  be  sure  you  are  at  the  right  place  be- 
fore taking  cooling-board  in. 

While  working  have  only  those  in  the  room  who  are  to 
help,  so  that  the  work  will  be  done  thoroughly  and  i^ith  dis- 
patch. 

Get  measure  and  other  items  for  trimmer  and  embalmer. 

See  about  your  doctor's  certificate,  when  they  wish  to 
bury,  and  when  they  wish  to  make  their  selection. 

Do  what  is  necessary  to  keep  the  body  until  you  can  go 
again. 

In  case  of  dropsy,  tap  at  once,  or  report  at  ofBce  immed- 
iately and  have  body  attended  to. 

See  that  the  jaws  are  closed  securely.  It  is  better  to 
have  them  closed  too  tight  than  not  tight  enough,  for  if  too 
tight  you  can  relax  them,  but  you  cannot  set  them  tighter. 

Be  sure  and  put  the  feet  straight.  Tie  them  tightly  to- 
gether above  the  ankle,  then  run  the  cord  down  to  below  the 
sole,  tie  tight  knot,  then  form  that  as  a  basis,  draw  the  feet 
together. 

As  to  embalming  and  the  manner  of  keeping  the  body, 
I  want  to  urge  upon  you  to  abandon,  if  you  have  not  hereto- 
fore, many  of  the  old  customs  for  which  there  is  no  necessity 
in  this  age  of  advancement.  The  first  is  the  use  of  a  cloth 
upon  the  face.  It  should  be  required  of  every  undertaker 
that  he  be  able  to  embalm  a  body  to  be  perfectly  kept  one 
week,  or  more,  without  the  use  of  a  cloth  upon  the  face.  Do 
not  use  a  canopy  or  white  sheet  over  the  body.  Close  the 
mouth  without  a  chin  supporter,  and  the  eyes  without  salt 
bags  or  weights  of  any  kind.  Do  away  with  all  these  ghastly 
customs  that  were  in  vogue  a  half  century  ago.  These  things 
horrify  even  the  immediate  relatives.  It  is  possible  to  make 
the  dead  more  companionable  and  less  repulsive  to  those  who 
are  watching  for  a  few  short  hours  the  remains  of  their  dear 
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ones.  Instead  of  this,  dress  the  body  complete,  if  possible. 
If  the  person  be  that  of  a  lady  use  a  corset  if  necessary  to 
give  the  proper  form;  and  if  you  use  a  robe  or  wrap- 
per, select  such  as  will  not  discredit  you.  Arrange  the  hair 
naturally,  the  way  it  was  formerly  worn.  Drape  the  board 
with  either  cloth  or  lace  and  soft  pillows  before  placing  the 
body  upon  it.  Or  the  body  may  be  placed  upon  a  couch  with 
a  slumber  robe  thrown  over  it,  which  will  give  it  the  appear- 
ance of  sleeping.  This  improved  manner  of  dressing  and 
arranging  the  body  takes  away  that  which  makes  the  presence 
of  the  dead  so  horrifying. 

Try  to  sell  people  what  they  are  able  to  pay  for,  not 
what  they  want.  A  |75  funeral  paid  for,  is  better  than  a  $125 
one  and  |75  paid  on  it.  Tell  the  people  plainly  that  you  have 
cases  and  caskets  at  all  prices,  but  you  want  them  to  make 
Only  such  a  bill  as  will  not  be  a  burden  for  them  to  pay.  I 
frequently  add  up  the  items  of  washing  and  dressing,  em- 
balming, box,  robe,  hearse  and  hacks,  and  say:  "These  neces- 
sary items  come  to  so  much,  now  you  have  a  basis  to  go  on, 
and  can  add  your  case  or  casket  to  this." 

In  taking  home  casket,  be  sure  you  have  everything  in 
the  wagon  before  you  leave  —  pedestals,  stools,  covers,  robe, 
slippers,  flowers,  etc.  If  the  trimmer's  ticket  has  been  made 
out  properly,  it  shows  that  the  tuneral  goes  to  a  church  (in  a 
certain  case),  therefore  you  send  stools  and  covers,  and  not 
pedestals.  Thus  the  worry  of  having  a  heavy  (and  perhaps 
expensive  and  easily  soiled)  pair  of  pedestals  to  get  from 
house  to  church  (on  a  rainy  day  perhaps)  is  avoided. 

You  can  avoid  delays  in  dressing  the  dead  when  the 
casket  is  taken  home  by  using  the  same  tact  as  heretofore 
presented.  If  the  family  are  making  a  robe,  find  out  defi- 
nitely when  they  will  have  it  done;  if  they  cannot  tell  you, 
tell  them  to  '* 'phone''  when  ready,  so  that  you  can  do  your 
work  speedily  at  home.     In  a  general  way,  avoid  formality. 
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In  placing  the  casket,  try  to  put  it  across  the  room,  and  not 
straight  with  the  walls.  Try  using  a  lounge  sometimes  for  a 
child  casket,  arranging  the  flowers  around  the  lounge.  As  a 
rule,  I  prefer  to  place  all  small  cases  or  caskets  on  a  stand, 
as  that  does  not  look  so  much  like  a  funeral.  But  in  the  ar- 
rangement of  the  casket  in  the  room  and  the  position  of  the 
dead  in  the  casket,  and  arrangement  of  the  flowers  in  and 
around  the  casket,  remember  it  is  not  what  you  want  to  do 
or  to  have  done,  but  it  is  what  the  family  want. 

A  large  part  of  your  success  will  come  from  your  work  on 
the  face  of  the  dead.  I  must  assume  that  this  has  been  done 
carefully  from  the  first;  false  teeth  put  in  before  the  jaws  be- 
come rigid,  and  eyes  closed  by  eye-caps,  or  otherwise,  in 
proper  time.  It  is  simply  wonderful  what  an  amount  of 
modeling  can  be  done  on  the  face  of  the  dead  by  the  use  of 
cotton  batting,  face  powder,  cochineal  red  and  the  manipula* 
tion  of  the  lips  with  the  fingers.  You  can  take  a  face  which 
is  showing  age  and  make  it  look  younger.  You  can  take 
away  the  traces  of  pain  or  suffering  from  the  corners  of  the 
mouth,  and  put  in  place  a  smile.  You  can  actually  do  what 
face  powders  and  lotions  claim  to  do  (but  cannot),  restore 
youth  to  the  face  and  bloom  to  the  cheek;  and  the  principal 
aid  to  success  in  this  is,  work,  trial,  experiment;  you  do  not 
know  what  or  how  much  you  can  do  until  you  try.  A  little 
cotton  placed  under  the  lips  restores  the  full-teethed  jaw  of 
young  life,  or  a  little  cotton  placed  at  the  comer  or  end  of 
the  mouth  raises  it  and  takes  out  the  wrinkle  which  denotes 
despondency  or  pain.  A  little  red  put  on  the  lips,  under  the 
eye,  in  the  ear,  and  then  rubbed  in  underneath  the  powder, 
shows  the  color  but  does  not  show  what  put  it  there.  In 
using  paint  or  powder,  use  plentifully,  put  on  more  than  you 
intend  to  use,  then  rub  it  off.  But  the  most  important  thing 
of  all  is,  always  rub  it  in  with  your  fingers. 

Have  your  casket  so  lined  that  you  are  neither  afraid  nor 


THE   FUNERAL  DIRECTOR  HIMSELF.  369 

ashamed  for  the  family  or  friends  to  examine  the  linings  be- 
fore the  dead  is  placed  therein.  To  line  a  casket  thoroughly, 
and  to  line  it  with  soft  goods,  and  have  the  bottom  soft, 
pleases  womenkind,  and  when  you  have  pleased  women,  as 
the  colored  boy  said,  **you  have  done  said  it  all." 

And  now  comes  the  important  part  of  your  work — the 
funeral. 

You  have  refused  point-blank,  under  any  circumstances, 
to  attend  to  newspaper  notices,  for  fear  of  mistake,  or  of  be- 
ing too  busy  and  forgetting  it.  A  careful  funeral  director 
will  never  agree  to  attend  to  newspaper  notices.  You  have 
told  the  family  to  get  the  death  return  in  good  time  and  send 
to  your  office  or  give  to  your  man.  You  have  left  the  order- 
ing of  the  grave  to  the  family,  because  only  one  family  out  of 
ten  know  the  position  of  the  graves  on  their  lot,  and  it  is 
better  for  the  family  to  attend  to  it.  And  now  you  go  to  the 
house  with  the  feeling  that  all  preliminaries  have  been 
properly  attended  to,  and  that  the  box  for  the  grave  is  at  the 
cemetery. 

You  probably  have  been  busy  and  have  not  been  to  this 
house  before,  either  to  prepare  the  body,  to  embalm  it,  or 
with  the  casket.  You  may  know  the  house  only  by  the  num- 
ber, and  yet,  by  a  careful  arrangement  of  your  business,  you 
are  prepared  as  soon  as  you  step  inside  the  door  to  know  all 
about  the  arrangements.  This  is  done  by  the  memoranda, 
called  the  **hack  list."  It  is  a  card-board  slip,  6x8,  folding  in 
the  center  like  a  book.  When  the  casket  was  taken  home,  or 
a  few  hours  before  the  funeral,  this  list  was  handed  to  the  fam- 
ily or  the  friend  who  is  in  charge  of  the  arrangements,  and 
the  different  items  on  it  are  discussed.  And  in  this  hack  list 
is  the  sign  of  your  mastery  of  the  detail  of  this  funeral.  The 
work  has  been  arranged  with  careful  graded  steps  and  busi- 
ness sagacity,  and  as  soon  as  you  step  inside  the  door  and  de- 
posit your  hat  and  coat  in  a  convenient  place,  you  ask  for  the 
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hack  list,  and  like  the  magician's  wand,  it  is  your  emblem  of 
control.  You  see  there  will  be  singers,  and  you  know  where 
to  put  them;  you  see  where  the  family  are  now,  and  where 
they  will  be  during  the  services,  and  you  see  when  the  rela- 
tives and  when  the  friends  are  to  see  the  dead,  and  so  your 
thorny  pathway  is  made  easy. 

As  to  your  assistant  do  not  depend  entirely  upon  him  if 
you  are  a  professional  yourself.  If  necessary  send  him,  if 
not,  go  yourself;  and  if,  when  your  assistant  goes  and  doesn't 
return  as  soon  as  you  expected,  do  not  complain.  One  never 
knows  in  just  what  condition  the  body  will  be  found,  and  al- 
lowance must  be  made  for  this.  It  is  work  that  cannot  be 
hurried.  I  will  be  more  likely  to  complain  if  he  returns  too 
early,  for  I  would  then  fear  he  had  hurried  (or  slighted)  his 
work.  Never  employ  or  send  out  an  assisstant  who  does  not 
understand  the  work.  He  stands  in  your  place  when  called 
upon,  and  should  be  capable. 

In  trimming  the  casket  see  that  everything  corresponds, 
from  a  tack  to  the  main  mountings.  Line  the  casket  through- 
out. Select  a  lining  suitable  for  the  body  and  do  not  uphol- 
ster with  old  paper  or  shavings.  Such  defects  are  soon  dis- 
covered and  cause  people  to  feel  they  are  not  getting  value  re- 
ceived. Use  the  best  lining,  hardware  and  casket  you  can  in 
keeping  with  your  sale.  Use  care  when  placing  the  body  in 
the  casket  to  give  it  an  easy,  comfortable  looking  position. 
Put  the  casket  in  the  most  suitable  place  in  the  room,  paying 
no  attention  whatever  to  the  old  rule,  feet  to  the  east  and 
head  to  the  west. 

Too  much  cannot  be  said  as  to  the  conducting  of  the  pub- 
lic service,  as  there  are  such  a  variety  of  homes  and  circum- 
stances. I  could  not  make  one  rule  so  general  as  to  be  prac- 
tical for  all  occasions.  You,  of  course,  are  familiar  with  the 
homes  and  circumstances,  and  your  judgment  must  determine 
your    ])roceedure.      This    can    be   done,    however;    have  all 
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arrangements  completed  before  the  hour  of  assembling  at  the 
public  service;  be  there  on  time  yourself  and  in  readiness  to 
receive  and  seat  people  as  they  arrive;  have  seats  reserved 
for  minister,  choir,  pall-bearers  and  family.  I  have  found  it 
preferable  to  show  the  people  the  remains  as  they  assemble 
and  before  seating  them.  This  gives  people  a  better 
opportunity,  saves  time  and  confusion,  and  the  family  and 
relatives  are  not  called  upon  to  witness  the  people  viewing 
the  remains,  which  is  so  trying  for  them. 

When  leaving  the  house,  if  convenient,  instruct  the  rela- 
tives to  remain  seated  while  the  pall-bearers  carry  out  and 
place  the  casket  in  the  car,  after  which  assign  the  pall- 
bearers to  their  carriage.  Then  bring  the  people  forward  to 
their  carriages  and  proceed  to  the  place  of  burial;  but  never 
back  the  car  to  the  pavement  as  you  would  an  express  wagon 
to  be  loaded. 

Now  that  all  has  been  done  thus  far  in  neatness  and  order, 
make  it  complete  by  using  a  decent  box.  I  do  not  like  the 
idea  of  shipping  bodies  all  over  the  United  States  in  fine  cas- 
kets put  into  unpainted  rough  boxes,  full  of  knots  and  knot- 
holes. The  expense  of  painting  the  outside  of  the  box  and 
lining  the  inside  with  paper  is  too  slight  to  justify  you  in  do- 
ing otherwise.  I  have  not  used  an  unpainted  box  for  the 
last  five  years,  and  this  little  additional  work  has  brought  me 
gratifying  returns. 

The  etiquette  of  the  public  service  is,  of  course,  of  im- 
portance, but  the  success  of  the  hour  does  not  wholly  depend 
on  the  manner  of  directing,  but  that  all  arrangements  be 
completed — the  body  in  the  best  possible  condition  and  ar- 
rangement. A  house  built  without  a  foundation,  or  roofed 
and  not  sided,  would  look  very  strange;  but  it  is  equally  im- 
practical to  direct  the  public  service  in  true  etiquette  if  you 
have  not  strictly  adhered  to  the  conditions  before  mentioned. 

The   advancements    in    the   last    five   years   have    been 
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marvelous.  We  may  be  given  to  think  that  every  detail  is 
perfected  and  there  is  no  further  need  for  exertion  on  om 
part.     Let  us  bear  this  in  mind: 

New  occasions  teach  new  duties;  time  makes  ancient 
plans  quite  rude;  they  must  upward  still  and  onward  whc 
would  keep  abreast  the  new. 


Extracts  from  Grosjean,  Kibby.  Flaaner  and  other  prominent  professional!^. 


CHAPTER  XX. 


Quiz  Compends# 


Embracing  Questions  and  Answers  Such  as  Have 
Been  Asked  by  the  Chicago  College  of  Em- 
balming, the  Chicago  Board  of  Health, 
State  Boards  of  Examiners,  Etc. 


ON  ANATOMY. 

Name  the  anatomical  elements  in  the  human  body. 

The  skin,  sub-cutaneous  tissues,  superficial  fascia,  muscle, 
bursae,  lymphatic,  synovial  membranes,  deep  fascia,  arteries, 
veins,  nerves,  viscera,  ducts,  mucous  and  serous  membranes, 
ligaments,  tendons,  cartilage,  bone,  teeth,  hair  and  nails. 

Name  the  three  great  cavities  of  the  body. 
The  cerebro  spinal,  the  thoracic   cavity  and  the  abdom- 
inal cavity. 

What  is  that  part  which  contains  the  thoracic  cavity  and  the  ab- 
dominal cavity  generally  called? 

The  trunk  of  the  body. 

How  many  layers  has  the  skin? 

Two;  the  epidermis,  or  scarf  skin  (outer  layer),  and  the 
cutis  vera,  or  true  skin  (inner  layer). 

What  is  superficial  fascia? 

Superficial  fascia  is  a  dense  fibrous  membrane  which  cov- 
ers the  whole  surface  of  the  body  just  beneath  the  skin. 
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How  many  muBcles  are  there  in  the  human  body? 
About  five  hundred  in  all. 

How  many  bones  are  there  in  the  human  body? 
Two  hundred  in  all. 

Define  artery,  vein  and  nerve;  differentiate  between  them. 

Arteries  are  vascular  tubes  which  serve  to  convey  the 
blood  from  the  heart  to  all  parts  of  the  system.  They  are 
composed  of  three  coats,  an  inner  endothelial  coat,  a  middle 
coat  composed  of  muscular  and  elastic  tissue,  and  an  external 
or  outside  coat  composed  of  connective  tissue  with  a  small 
amount  of  elastic  tissue  interposed.  They  are  of  a  creamish 
white  color  and  when  cut  retain  their  shape  and  form. 

The  veins  also  have  three  coats.  The  veins  serve  to  con- 
vey the  blood  to  the  heart.  The  inner  coat  is  made  up  of  an 
endothelial  layer  which  has  less  elastic  fibres  in  it.  The 
middle  coat  contains  muscular  and  elastic  tissues,  but  in  less 
quantity  than  is  found  in  the  arteries.  The  external  or  out- 
side coat  is  composed  principally  of  white  fibrous  connective 
tissue  intermingled  with  elastic  fibres.  The  color  of  the 
veins  is  a  pale  blue.  The  walls  of  the  veins  are  much  thinner 
than  the  walls  of  the  arteries,  and  when  cut  they  have  a 
tendency  to  collapse.  As  a  rule,  arteries  have  no  valves. 
The  only  exception  to  this  is  the  aortic  semilunar  valves 
at  the  commencement  of  the  aorta  and  the  pulmonary  semi- 
lunar valves  at  the  commencement  of  the  pulmonary  artery. 
The  veins  of  the  extremities  and  nearly  all  of  the  superficial 
veins  of  the  body  are  freely  supplied  with  valves. 

Nerves  are  of  two  kinds,  medullary  and  non -medullary. 
They  can  be  distinguished  from  the  arteries  and  veins  by 
their  white  color,  inelasticity  and  fibrous  texture.  They  are 
hard  to  the  touch  and  have  no  central  opeuing. 

What  is  the  thorax? 

The  thorax  is  a  conical  shaped  cavity,  the  base  formed  by 


QUIZ   COMPENDS.  375 

the  diaphrag^m,  the  apex  by  the  root  of  the  neck,  bounded  in 
front  by  the  sternum,  posteriorly  by  the  spinal  column,  later- 
ally by  the  ribs  and  the  tissue  planes  covering  these  parts. 

Does  hair  grow  after  death? 
No. 

What  is  a  viscudV 

A  viscus  is  an  orja^an  of  the  human  body. 

Name  the  viscera  in  the  thoracic  cavity. 
The  heart  and  the  lungs. 

Name  the  viscera  in  the  abdominal  cavity. 

Liver,  gall  bladder,  stomach,  pancreas,  spleen,  kidneys, 
supra-renal  capsules,  large  and  small  intestines,  urinary 
bladder,  and  in  the  female,  uterus  and  ovaries. 

into  how  many  parts  is  the  brain  divided  ? 

The  brain  is  divided  into  four  separate  parts  known  as 
the  cerebrum,  cerebellum,  medulla  oblongata  and  the  pons 
varolii. 

What  is  the  spinal  cord  ? 

The  spinal  cord  is  the  continuation  from  the  medulla  ob- 
longata and  extends  from  the  base  of  the  brain  to  the  second 
lumbar  vertebra. 

What  is  the  alimentary  canal  ? 

The  alimentary  canal  begins  at  the  mouth  and  is  made  up 
of  the  following  i)arts:  Pharynx,  oesophagus,  stomach  and 
large  and  small  intestines. 

What  18  the  lenjjth  of  the  intestines  in  an  adult  man? 
About  twenty-six  feet. 

Name  the  divisions  of  the  small  intestines. 
The  duodenum,  jejunum  and  the  ilium. 
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Name  the  divisions  of  the  lar^e  intestlneB. 

The  ascending  colon,  the  transverse  colon  and  the  de- 
scending colon. 

What  is  the  caecum? 

The  largest  expanded  portion  of  the  large  intestines.  It 
marks  the  ending  of  the  small  intestines  and  the  beginning  of 
the  ascending  colon,  and  has  attached  to  it  the  appendix 
vermiformis. 

What  is  the  ileo-Ct-ecal  valve,  and  what  Is  its  f uaction  ? ' 
The  ileo-caecal  valve  is  a  valve  placed  at  the  junction  of 
the  small  intestines  to  the  large  intestines.     It  prevents  the 
gases  in  the  large  intestines  escaping  back  into  the  small  in- 
testines. 

What  arteries  supply  the  stomach? 

The  gastric  and   its  branches,  the  gastro-epiploic   and 
vasa  breva  from  the  splenic. 

What  artery  supplies  the  small  intestines? 

The  upper  part  of  the  small  intestines  is  supplied  by 
branches  of  the  hepatic  and  the  inferior  pancreatico  duodena] 
branch  of  the  superior  mesenteric.  The  remainder  of  the 
small  intestines  is  supplied  by  the  superior  mesenteric  artery 
and  its  branches. 

What  arteries  reapply  the  large  intestines? 

The  superior  and  inferior  mesenteric  and  their  branches. 

What  is  the  largest  secreting  gland  in  the  body? 
TIr-  liver. 

What  is  tiie  weiirht  of  the  liver,  and  what  is  its  functioa? 

Tfie  livt-r  w«*it(hs  from  four  and  a  half  to  six  pounds.  It 
secn.'tfr,  tlir  \)\\i\  It  chanj^es  the  composition  of  the  blood 
[)assin;4"   tlinjiM/li    it.     It   forms  i^lycogen  and  assists  in  the 
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Locate  the  liver. 

It  is  situated  on  the  right  side,  in  the  upper  part  of  the 
abdominal  cavity  immediately  beneath  the  diaphram,  its  lat- 
eral portion  beings  confined  to  the  right  hypochondriac  region, 
the  left  lobe  extending  into  the  epigastric  region. 

Locate  the  spleen. 

The  spleen  is  situated  in  the  left  hypochondriac  region. 

What  is  its  function? 

It  is  as  yet  undecided  by  physiologists. 

Locate  the  gall  bladder. 

The  gall  bladder  is  situated  on  the  under  surface  of  the 
right  lobe  of  the  liver  in  the  right  hypochondriac  space. 

What  is  its  function? 

It  is  the  reservoir  for  the  bile. 

Locate  the  pancreas. 

The  pancreas  is  situated  just  along  the  posterior  border 
of  the  stomach  in  the  epigastric  space,  its  head  being  in  the 
right  hypochondriac  space. 

What  is  its  function? 

It  secretes  pancreatic  juice. 

What  are  the  supra  renal  capsules? 

They  are  ductless  glands  placed  just  over  and  above 
the  kidneys.  They  are  always  largest  in  the  foetal  state  and 
are  supposed  to  have  some  function  in  the  formation  of  em- 
bryonic tissue. 

Locate  the  kindeys. 

The  kidneys  are  situated  in  the  right  and  left  lumbar 
spaces,  one  on  either  side  of  the  spinal  column,  the  upper 
border  touches  the  lower  border  of  the  eleventh  rib,  but  the 
right  kidney,  on  account  of  the  right  lobe  of  the  liver  being 
placed  on  that  side,  displaces  the  kidney  downward;  thus  the 
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right  kidney  is  from  an  inch  to  two  inches  lower  than  the  left. 

What  is  the  function  of  the  kidneys? 

The  kidneys  separate  certain  particles  from  the  blood 
and  secrete  the  urine  by  means  of  the  uriniferous  tubules.  The 
ureters  convey  the  urine  from  the  kidneys  to  the  bladder. 

What  is  the  lengfth  of  the  ureters? 
Prom  sixteen  to  eighteen  inches. 

Locate  the  bladder. 

Its  location  differs  slightly  in  the  adult  and  in  the  child. 
In  the  child  it  is  almost  an  abdominal  organ,  being  located 
above  the  brim  of  the  pelvis  in  the  hypogastric  space.  In  the 
adult  it  is  found  below  the  pelvic  brim  in  the  cavity  of  the 
pelvis,  and  only  extends  into  the  hypogastric  space  when 
distended. 

Locate  the  uterus  (womb). 

The  uterus  is  situated  in  the  cavity  of  the  pelvis  between 
the  bladder  and  the  rectum  and  is  held  in  this  position  by 
several  ligaments,  six  of  which  are  derived  from  folds  of  the 
peritoneum.  Strictly  speaking,  the  uterus  in  the  non-preg- 
nant state  is  not  an  abdominal  organ,  as  it  is  placed  wholly 
in  the  pelvic  cavity.  In  the  pregnant  condition  after  the 
fourth  month  it  becomes  an  abdominal  organ,  and  at  the  end 
of  pregnancy  it  may  extend  as  high  up  as  the  epigastric 
space. 

What  is  the  function  of  the  uterus? 

It  contains  the  child  during  gestation. 

What  is  the  peritoneum? 

The  peritoneum  is  a  serious  membrane  and  is  a  closed 
sac,  except  in  the  female  subject  it  has  an  opening  for  the 
passage  of  the  round  ligament.  It  consists  of  a  greater  and 
lesser  omentum,  each  of  which  form  two  distinct  serous cavi- 
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ties,  the  membranes  of  which  invest  the  sub-diaphragmatic 

portion  of  the  digestive  apparatus,  thus  insuring  their  mobil- 
ity upon  each  other  in  performing  their  respective  functions, 
motions,  etc.,  without  friction  or  irritation. 

What  are  the  ovaries? 

The  ovaries  are  two  ovoid  bodies  placed  on  each  side  of 
the  uterus,  being  suspended  from  that  organ  by  the  broad 
ligaments. 

What  is  the  diaphragm? 

The  diaphragm  is  a  musculo  fibrous  membrane  which 
separates  the  thoracic  cavity  from  that  of  the  abdominal. 

How  many  openings  has  the  diaphragm? 

Three  openings  of  large  size — the  aortic,  the  oesophageal 
and  the  opening  for  the  inferior  vena  cava.  The  small  open- 
ings are  for  the  passage  of  the  splanchnic  nerves,  the  sympa- 
thetic nerve  trunks  and  the  azygos  minor  vein. 

What  is  the  abdominal  cavity. 

The  abdominal  cavity  is  that  cavity  of  the  trunk  placed 
below  the  diaphragm,  extending  from  the  diaphragm  to  the 
floor  of  the  pelvis.     It  contains  the  organs  of  digestion. 

Into  how  many  divisions  may  this  cavity  be  divided? 
Nine. 

Name' them. 

The  right  hypochondriac  region,  the  epigastric  region, 
the  right  and  left  lumbar  regions,  the  right  and  left  iliac 
regions,  the  umbilical  region  and  the  left  hypochondriac 
region. 

Locate  the  stomach. 

The  stomach  is  situated  in  the  ejjigastric  region.  The 
great  end  encroaches  on  the  left  hypochondriac  space  and  the 
lesser  end  on   the  right  hypochondriac  space.     It  is  in  the 
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upper  central  portion  of  the  abdominal  cavity  immediately 
beneath  the  diaphrag^m. 

What  is  the  thoracic  cavity? 

The  thoracic  cavity  is  the  cavity  contained  in  the  thorax 
limited  below  by  the  diaphragm,  above,  by  the  root  of  the 
neck. 

How  many  sub-cavities  has  the  thoracic  cavity. 

Three,  right  and  left  pleural  cavities  containing  the  right 
and  left  lungs,  respectively,  and  the  mediastinal  cavity  con- 
taining the  heart,  oesophagus  and  great  vessels. 

What  artery  supplier  the  liver? 
The  hepatic  artery. 

What  arter>  supplies  the  spleen? 
The  splenic. 

What  artery  supplies  the  kidneys? 
The  renal. 

What  are  the  coverinps  of  the  lungs,  and  what  cavities  are  made 
by  these  coverings? 

The  pleune.  They  form  the  right  and  left  pleural  spaces 
or  cavities. 

What  separates  the  abdominal  cavity  from  the  thoracic? 
The  diaphragm. 

How  many  lobes  has  the  right  lung? 
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The  heart  is  placed  in  the  thoracis  lavity  IhIxmi n  iin 
lungs  in  what  is  known  as  the  middle  mediasiin.il  r^p.n  r  Tin 
apex  rests  on  the  diaphragm.  The  bas<'  (.'<>rri'N)Hjii«l^  in  .1  lun 
drawn  around  the  lower  border  of  the  til  inl  rih.  Tlif  )h>  ii  imh 
part  of  the  left  auricle  is  on  a  level  with  the  ^i-m  nih  iim  .ii 
vertebra. 

What  is  the  function  of  the  heart? 

It  is  the  central  organ  of  circularion  ;if.M  ]>••.].'  i-.. 
blood  to  all  parts  of  the  system. 

How  many  caTitiee  hae  the  heart ' 

Four,  the  right  and  left  aurici*  -  ;;-  '    ^    .  .  .  .      ,  if 

ventricles. 

Which  Bide  of  the  heart  cucta.r.<    •:*  *. 
The  right  side. 


What  ii>  the  average  capacit;  r. ' 
About  two  ounces. 
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What  are  the  two  first  branches  given  off  of  the  aorta? 
The  right  and  left  coronary.     They  supply  the  right  and 
left  sides  of  the  heart,  respectively. 

What  returns  the  blood  from  the  heart  to  the  right  auricle? 
The  coronary  veins. 

How  many  openings  are  in  the  right  auricle  of  the  heart? 

Pour,  two  openings  for  the  inferior  and  superior  vena 
cava,  one  for  the  valvular  opening,  and  the  opening  for  the 
coronary  sinus. 

Where  does  the  aorta  commence? 
In  the  left  ventricle. 

Name  the  valves  of  the  heart. 

The  tricuspid  valve  between  the  right  auricle  and  right 
ventricle,  the  mitral  valve  between  the  left  auricle  and  left 
ventricle,  the  aortic  semi-lunar  valve  at  the  commencement 
of  the  aorta,  and  the  pulmonary  semi-lunar  valves  at  the  be- 
ginning of  the  pulmonary  artery. 

What  Is  the  covering  of  the  heart  called? 
The  pericardium. 

Describe  systemic  circulation. 

Systemic  circulation  begins  at  the  left  ventricle  of  the 
heart.  The  blood  is  forced  through  the  aorta  and  its 
branches  to  the  capillaries  in  all  parts  of  the  system.  It  is 
returned  to  the  right  auricle  of  the  heart  by  means  of  the 
superior  and  inferior  vena  cava  and  their  tributaries. 

What  is  pulmonary  circulation? 

Pulmonary  circulation  commences  in  the  right  ventricle 
of  the  heart.  The  right  ventricle  receives  the  blood  from  the 
right  auricle  and  forces  it  through  the  pulmonary  artery  and 
its  branches  to  the  lungs.     After  it  is  purified  it  is  returned 
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to  the  left  auricle  of  the  heart  by  means  of  the  four  pulmon- 
ary veins. 

What  is  capillary  circulation? 

The  circulation  throuf^h  the  capillaries,  or  through  that 
part  of  the  vascular  system  marking  the  ending  of  the  arter- 
ies and  the  beginning  of  the  veins. 

What  is  foetal  ciculatlon? 

Foetal  circulation  is  that  circulation  which  takes  place 
between  the  mother  and  the  child  in  utero,  for  description  of 
which  see  ** Foetal  Circulation." 

What  is  portal  circulation? 

Portal  circulation  is  that  circulation  which  exists  between 
the  stomach,  intestines,  spleen  and  liver.  The  veins  from 
these  organs  converge  to  form  the  portal  vein  which  empties 
the  blood  into  the  substance  of  the  liver.  It  breaks  up  into 
capillaries  and  finally  empties  into  (he  hepatic  veins,  which 
return  the  blood  to  the  inferior  vena  cava. 

What  is  the  composition  of  human  blood  ? 

It  is  composed  of  red  and  white  blood  corpuscles  and 
plasma. 

What  is  the  per  cent,  of  human  blood  In  the  body? 
About  one-eighth  of  the  body  weight,  or  from  eighteen  to 
twenty  pounds  in  an  individual  weighing  150  pounds. 

What  kind  of  blood  do  the  arteries  contain,  in  life? 

Pure  blood,  there  being  but  one  exception.  The  pulmon- 
ary artery  leading  to  the  lungs  carries  impure  blood. 

What  kind  of  blood  do  the  veins  contain,  in  life? 

Imi)ure  blood,  there  being  but  one  exception.  The  four 
pulmonary  veins  carry  arterial  blood.  The  umbilical  vein 
carries  pure  blood  and  the  umbilical  arteries  carry   impure 
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What  is  a  capillary? 

A  capillary  is  the  smallest  blood-carrying  vessel  in  the 
body.  It  measures  on  an  average  about  one-thirty-five- 
hundredth  of  an  inch.  It  is  the  ending  of  an  artery  and  the 
beginning  of  a  vein. 

Wnat  is  the  large8t  artery  in  the  body? 
The  aorta. 

Name  the  branches  of  the  aorta. 

The  branches  of  the  aorta  are  the  coronaries,  the 
innominate,  the  left  common  carotid,  left  sub-clavian,  the 
bronchial,  the  intercostal,  pericardiac,  post  mediastinal, 
oesophageal,  coelic  axis,  giving  off  gastric,  hepatic  and 
splenic,  phrenic,  superior  and  inferior  mesenteric,  renal, 
supra-renal  lumbar,  spermatic  and  the  sacremedia. 

What  arteries  supply  the  head  and  neck? 

The  internal  and  external  common  carotids,  the  verte- 
brals  and  their  branches. 

Locate  the  common  carotid  arteries. 

These  arteries  are  situated  in  the  anterior  part  of  the 
neck  just  between  the  sterno  mastoid  and  the  muscles  form- 
ing the  throat.  A  line  drawn  from  a  point  midway  between 
the  lobe  of  the  ear  and  the  angle  of  the  jaw  to  the  sterno 
clavicular  junction  will  correspond  to  the  exact  course  of  the 
vessel.  At  its  lower  portion  it  is  overlapped  by  the  anterior 
belly  of  the  sterno  mastoid  muscle. 

Of  what  is  the  common  carotid  artery  on  the  right  side  a  branch? 
The  innominate. 

Of  what  is  the  left  common  carotid  artery  a  branch? 
The  aorta. 

ite  the  brachial  artery, 
brachial  artery  is  placed  at  the  upper  and  inner  side 
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of  the  arm  and  external  from  the  lower  border  of  the  bicipital 
groove  of  the  humerus  to  the  center  of  the  elbow.  After 
emerging  from  beneath  the  coraco  brachialis  muscle,  it 
describes  a  course  between  the  biceps  and  triceps  muscles, 
and  corresponds  to  a  line  drawn  from  the  anterior  and  middle 
third  of  the  axillary  space  (arm-pit)  to  the  inner  side  of  the 
elbow. 

Locate  the  radial  artery. 

The  radial  artery  in  the  lower  part  of  its  course  is  placed 
between  the  tendons  of  the  supinator  longus  and  flexor  carpi 
radialis  muscles.  It  lies  beneath  a  line  drawn  from  the  ex- 
ternal side  of  the  bicipital  tendon  to  the  center  of  the  ball  of 
the  thumb. 

Of  what  is  the  ulnar  artery  a  branch? 
The  brachial. 

What  arteries  are  formed  by  the  bifurcation  of  the  aorta? 
The  right  and  left  common  iliac  arteries. 

Of  what  is  the  femoral  artery  a  branch? 

The  femoral  artery  is  a  branch  of  the  external  iliac 
artery. 

Locate  the  femoral  artery. 

The  femoral  artery  is  situated  in  the  upper  anterior  por- 
tion of  the  thigh.  It  extends  from  the  center  of  Poupart*s 
ligament  to  the  popliteal  space.  The  vessel  describes  a 
course  through  the  center  of  Scarpa's  triangle  from  its  base 
to  its  apex.  At  the  lower  border  of  Scarpa's  triangle  the 
femoral  artery  is  completely  overlapped  by  the  sartorious 
muscle.  A  line  drawn  from  the  center  of  Poupart's  ligament 
to  the  inside  of  the  knee  joint  will  correspond  to  the  exact 
course  taken  by  the  vessel. 
25-B. 
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What  are  the  branches  of  the  femoral  artery? 

Superficial  epigastric,  superficial  circumflex  iliac,  super- 
ficial external  pudic,  deep  external  pudic,  muscular  profunda, 
external  circumflex,  internal  circumflex,  three  i>erforating, 
and  the  anastomotica  magna. 

What  arteries  supply  the  brain? 

The  two  internal  carotids,  the  basilar  and  their  branches. 

Locate  the  circle  of  Willis. 

The  circle  of  Willis  is  placed  at  the  base  and  under  sur- 
face of  the  brain.  Its  center  corresponds  to  the  opening  of 
the  carotid  foramina.  It  is  placed  about  an  inch  and  a  half 
anterior  to  the  foramen  magnum  in  the  occipital  bone,  llie 
branches  of  the  circle  of  Willis  spread  out  over  the  tissues 
covering  all  of  the  bones  entering  into  the  formation  of  the 
head. 

What  is  the  popliteal  artery? 

The  popliteal  artery  is  a  direct  continuation  of  the  fem- 
oral and  is  found  just  back  of  the  knee-joint  in  the  center  of 
the  popliteal  space. 

Locate  the  post  tibial  artery? 

The  post  tibial  artery  takes  a  course  downward  from  the 
popliteal  to  the  groove  between  the  inner  malleolus  and  the 
osr-calcis.  A  line  should  be  drawn  from  a  point  corresponding 
to  an  inch  below  the  center  of  the  popliteal  space  to  the 
center  hollow  groove  formed  on  the  inner  side  of  the  ankle 
by  the  prominence  of  the  tibia  and  the  convexity  of  the  heel. 
The  artery  lies  between  the  tendo  Achilles  and  the  flexor 
longus  digitorum  muscle. 

What  is  the  relation  of  the  oesophagus  to  the  trachea? 

The  trachea  is  the  continuation  of  the  larynx.  The 
cKsophagus  is  the  continuation  of  the  pharynx.  The  trache.i 
lies  directly  in  the  median  line  of  the  throat.  The  oe-sopha- 
gus  lies  back  of  it,  posteriorly  to  the  left. 
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of  the  arm  and  external  from  the  lower  border  of  the  bicipital 
groove  of  the  humerus  to  the  center  of  the  elbow.  After 
emerging  from  beneath  the  coraco  brachialis  muscle,  it 
describes  a  course  between  the  biceps  and  triceps  muscles, 
and  corresponds  to  a  line  drawn  from  the  anterior  and  middle 
third  of  the  axillary  space  (arm-pit)  to  the  inner  side  of  the 
elbow. 

Locate  the  radial  artery. 

The  radial  artery  in  the  lower  part  of  its  course  is  placed 
between  the  tendons  of  the  supinator  longus  and  flexor  carpi 
radialis  muscles.  It  lies  beneath  a  line  drawn  from  the  ex- 
ternal side  of  the  bicipital  tendon  to  the  center  of  the  ball  of 
the  thumb. 

Of  what  is  the  ulnar  artery  a  branch? 
The  brachial. 

What  arteries  are  formed  by  the  bifurcation  of  the  aorta? 
The  right  and  left  common  iliac  arteries. 

Of  what  is  the  femoral  artery  a  branch? 

The  femoral  artery  is  a  branch  of  the  external  iliac 
artery. 

Locate  the  femoral  artery. 

The  femoral  artery  is  situated  in  the  upper  anterior  por- 
tion of  the  thigh.  It  extends  from  the  center  of  Poupart's 
ligament  to  the  popliteal  space.  The  vessel  describes  a 
course  through  the  center  of  Scarpa's  triangle  from  its  base 
to  its  apex.  At  the  lower  border  of  Scarpa's  triangle  the 
femoral  artery  is  completely  overlapped  by  the  sartorious 
muscle.  A  line  drawn  from  the  center  of  Poupart's  ligament 
to  the  inside  of  the  knee  joint  will  correspond  to  the  exact 
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tiMr  m^4't^n  c^ph^Vic  vein^  tbe  cephalic  Tem  and  the  mediaii 

;Vh;it  U  tbe  rtlxtUm  of  tbe  basillic  Tein  to  the  brachial  artery  ia 

Th^  v^iri  i«^  placard  to  the  inner  side  of  the  brachial  artery, 
th#T  m^'dlan  rMTV^r  to  tb#?  outer  side. 

Wb;ii  \n  th#;  r#;Uiion  of  the  femoral  TeUi  to  the  femoral  artery? 

In  ItM  iippirr  third  the  vein  lies  to  the  inside;  in  the  mid- 
dle' portion  i\w  vrin  Vwm  behind  or  posterior  to  the  artery, 
whlk  )n  111*  lowi-r  portion  the  vein  lies  to  the  outside. 

Whiii  vrlriM  form  the  Miiperior  vena  cava? 
Tlir  two  Innotninati*. 

WImiI  vrlfiM  forni  the  innominate  vein? 

Tlir  HnlM'lavian  and  i\w  internal  jugular. 

Wlutl  1m  (lir  loiiKCHt  vein  In  the  human  body? 
Thr  Inlrniiil  or  lonj^  saphenous  vein. 

What  air  promlnrut  voln»  of  the  lower  extremities? 

Tho  intrrnal  ami  oxtornal  saphenous  veins,  the  popliteal 

Whrtt  I"  thr  nhottCHt  voln  In  the  human  l>odv? 
VUc  swpri  uM  \  tMia  oava. 

Whlx  \\  yn  thr  larjicst  In  iUaiuotor,  the  superior  or  the  inferior  vena 

r>,v'  ..". -v '.  'v>\  \  v^v.a  va\  a 
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also  empties  into  it  the  lumbar,  the  right  spermatic,  supra- 
renal, phrenic  and  the  hepatic  veins. 

Has  the  inferior  vena  cava  a  valve? 

It  has  the  remains  of  a  valve  just  at  its  opening  into  the 
heart  (eustachian  valve).  This,  however,  does  not  prevent 
the  regurgitation  of  blood. 

What  is  the  difference  between  the  veins  of  the  spinal  column  and 
the  inside  of  the  heart  from  those  in  soft  tissues? 

The  veins  of  the  spinal  column  and  those  on  the  inside  of 
the  heart  have  but  one  coat.     The  others  have  three  coats. 

What  large  veins  are  destitute  of  valves? 

The  superior  and  inferior  vena  cava,  the  innominate  and 
the  internal  juglars. 

What  is  the  location  of  the  torcular  herophili,  or  wine  press? 

This  is  a  depression  on  the  internal  surface  of  the  occip- 
ital bone,  and  marks  the  junction  of  the  longitudinal  to  the 
lateral  sinuses. 

Where  is  the  blood  during  life? 

In  the  arteries,  capilliaries  and  veins. 

What  becomes  of  It  after  death? 

It  takes  on  putrefactive  and  chemical  changes,  passes 
from  the  arteries  to  the  capillaries  and  into  the  veins,  and, 
subsequently,  to  the  dependent  tissues  of  the  body,  seeking 
the  points  of  least  resistance. 

How  much  blood  would  drain  away  from  a  body  decapitated  in  life? 

From  a  normal  man  weighing  153  pounds  there  would 
drain  away  from  the  divided  arteries  and  veins  of  the  neck 
from  seven  and  one-half  to  eight  and  one-fourth  pounds  of 
blood. 

How  much  blood  would  drain  away  from  a  body  decapitated  after 
death? 

It  depends   altogether   on   what   caused   the   death,  the 
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eonditions  of  temperature,  the  weight  of  the  subject,  and 
how  loug  after  death  the  decapitation  took  place.  (See 
chapter  on  blood  coagulation.) 

What  will  haBten  the  coagulation  of  blood  after  death? 

First,  a  temperature  above  that  of  the  body;  second,  dis- 
eases of  the  blood  vessels  themselves;  third,  admixture  with 
more  than  twice  its  volume  of  water. 

What  chemicals  have  a  tendency  to  prevent  coagulation  of  the 
blood? 

Sodium  sulphate,  sodium  chloride,  magnesium  sulphate, 
nitrate  of  potash;  and  a  temperature  below  32  degrees  F. 

Between  what  ribs  would  you  insert  a  trocar  for  the  purpose  of 
entering  the  right  auricle  of  the  heart? 

Between  the  third  and  fourth  ribs  on  the  right  side,  one 
inch  from  the  breast  bone. 

What  cavity  is  found  in  the  lower  part  of  the  abdomen? 
The  pelvic  cavity. 

What  organs  are  contained  in  thi»  cavity? 

The  bladder  and  the  lower  portion  of  the  rectum,  and  in 
the  female  subject  the  uterus. 

How  many  distinct  circulations  are  there  in  the  human  body? 
Five — systemic,  pulmonary,  portal,  fcctal  and  capillary. 

What  is  the  function  of  the  valves  in  the  veins? 
They  prevent  the  reg^urgitation  of  the  blood,  permitting 
a  How  only  in  one  direction,  towards  the  heart. 

Where  do  the  veins  forming  the  portal  circulation  terminate? 
Ln  the  substance  of  the  liver. 

What  causes  the  blood  to  leave  the  arteries  and  escape  into  the 
veins  after  death? 

The  nervous  system,  which  does  not  die  immediately 
after  the  cessation  of  circulation  and  respiration,  reacts  on 
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the  contents  of  the  coats  of  the  arteries,  causing  them  to 
contract  and  completely  empty  the  arterial  system  of  blood. 
The  capacity  of  the  veins  being*  three  times  that  of  the  arte- 
ries, and  the  capillaries  being  distended,  favors  the  flow  of 
blood  from  the  arteries  to  the  veins  during  this  contraction. 

What  are  the  venae  comities? 

Venae  comities  are  the  accompanying  veins  of  the  arteries. 

What  artery  is  oftentimes  found  out  of  its  natural  position? 
The  brachial. 

If  on  cutting  down  for  this  artery  and  failing  to  find  it,  what  would 
you  do? 

Make  an  incision  higher  up  in  the  arm,  just  beneath  the 

coraco  brachialis  muscle,  and  take  up  the  axillary  artery. 

Bound  Scarpas'  triangle. 

Scarpas'  triangle  is  bounded  on  the  outside  by  the  sar- 
torious  muscle,  on  the  inside  by  the  adductor  longus  muscle, 
above  by  Poupart's  ligament. 

What  important  structures  are  found  in  this  triangle? 
The  femoral  arter}'^,  the  femoral  vein,  the  anterior  crural 
nerve. 

In  the  Barnes  needle  process,  give  the  anatomy  concerned  in  the 
operation. 

The  needle  enters  the  muscular  tissue  at  the  back  and 
side  of  the  neck  and  is  directed  upwards  and  inwards  be- 
tween the  atlas,  the  first  bone  of  the  spinal  column,  and  the 
occipital  bone.  The  needle  entering  the  foramen  magnum  in 
the  occipital  bone,  passes  through  the  dura  mater,  the  outer 
covering  of  the  brain  and  cord,  enters  the  medulla  oblongata 
and  extends  to  the  corpus  callosum. 

How  many  lobes  has  the  liver? 

Five;  the  right  and  left  lobes,  the  lobulus  caudatas,  the 
lobulus  quadratus  and  the  lobulus  spierelii. 
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What  \b  the  difference  in  the  structure  of  the  foetal  heart  from 
that  of  the  adult  heart?  And  how  does  the  flow  of  blood  in  the  foetal 
heart  differ  from  that  of  the  adult? 

In  the  facial  heart  there  is  an  opening  between  the  right 
and  left  auricles  called  the  foramen  ovale,  and  blood  flows 
from  the  right  auricle  to  the  left  auricle  while  the  child  is  in 
utero.  In  the  adult  heart,  or  just  as  soon  as  the  child  is 
V)orn,  this  opening  closes  and  blood  flows  from  the  right  auri- 
clo  to  the  right  ventricle. 

What  do  you  understand  by  an  anomalous  condition  of  an  artery? 
A  devicition  from  the  natural  course  of  an  arterial  trunk. 

What  is  a  plexus? 

A  plexus  is  a  conglomeration  of  arteries,  veins  or  nerves. 

What  part  of  the  intestines  is  found  empty  after  death? 
The  jejunum. 


m 


What  coat  In  an  artery  is  usually  divided  when  you  ligate? 
The  nuiUlle  and  internal  coats. 

Whci-e  t*  the  plantar  arch? 
In  the  bottom  of  the  foot. 

Where  in  the  palmar  arch? 
In  the  palm  v>l  the  hand. 


ON  EMBALMINO. 

How  !!^H^n  Attc;  acAth  .5^  :t  proi^r  :o  embalm  the  body* 
.Vs  svs^r,  ,^s  vov.  Are  oa.'.exi  Ar.d  the  i>nesence  of 
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Does  rigidity  interfere  with  arterial  embalming? 
Yes. 

If  called  upon  to  care  for  a  body  and  you  find  the  rigor  mortis  fully 
developed,  would  you  proceed  to  embalm  the  body  without  breaking  up 
the  rigidity? 

No.  I  would  break  up  the  rigidity  by  flexing  and  extend- 
ing the  head,  neck  and  extremities,  as  that  relieves  pressure 
on  the  arteries  and  veins  and  insures  a  better  circulation  of 
the  fluid. 

Why  do  you  inject  the  arteries  instead  of  the  veins? 

Because  the  arteries  are  generally  empty  after  death  and 
they  reach  all  parts  of  the  system  more  direct.  The  veins 
are  generally  filled  with  blood,  and  if  we  inject  the  veins 
instead  of  the  arteries  we  will  force  this  blood  to  the  face  and 
neck  and  cause  discoloration. 

In  injecting  through  the  heart,  which  cavity  would  you  select  and 
where  would  you  make  the  Injection? 

I  would  select  the  left  ventricle  of  the  heart,  as  it  marks 
the  beginning  of  the  aorta.  The  trocar  should  be  inserted 
either  between  the  seventh  and  eighth  ribs  on  the  left  side, 
or  in  the  left  hypochondriac  space. 

What  are  the  principal  arteries  used  in  embalming? 
The  carotid,  brachial,  radial  and  femoral. 

Define  embalming. 

Embalming  is  the  injecting  of  a  cadaver  with  preserva- 
tive fluids. 

Why  do  we  embalm  bodies? 

To  preserv^e  the  body  from  putrefaction  and  as  a  sanitary 
measure  to  kill  all  bacteria  in  the  body  so  as  to  prevent  con- 
tagion and  infection. 

What  artery  do  you  consider  the  best  to  use  in  embalming,  and 
why  do  you  so  consider  it? 

The  right  common  carotid,  because  it  has  alongside  of  it 


SM  THE  ART  AND  SCIENCE  OF  EMBALMING. 

the  right  jugular  vein,  which  is  only  a  few  inches  from  the 
right  side  of  the  heart,  and  blood  can  be  removed  better  from 
this  point  than  from  any  other.  The  arterial  system  can  be 
injected  more  thoroughly  than  from  any  other,  and  the  artery 
is  always  in  position.     Brachial  second  choice. 

What  artery  is  most  preferred  by  the  undertaking  profession  of 
the  United  States? 

The  brachial. 

How  do  you  raise  the  common  carotid  artery? 

By  either  a  transverse  or  vertical  incision  over  the  coarse 
of  the  vessel.  The  transverse  incision  should  extend  from 
the  center  of  the  breast  bone  to  a  point  two  and  one- half 
inches  to  the  rigrht  at  the  superior  border  of  the  clavicle 
t collar  boneK  The  artery  is  placed  deep  in  the  tissues  of  the 
neck  and  lies  between  the  stemo  mastoid  muscle  and  the 
trachea.  It  has  to  its  outer  side  the  internal  jugular  vein. 
I  See  questions  on  Anatomy. » 

How  do  vou  raise  the  brachial "r 

Bv  makinc  an  incision  oc  the  inner  side  of  the  arm  be- 
tween  the  biceps  and  triceps  muscles  in  the  middle  third  of 
the  course  of  the  artery.  The  vein  is  placed  to  the  inside, 
the  arter\"  :n  the  middle,  ard  the  median  nerve  slightly  ovrr- 
*.appl::c  the  outer  side.  Dissect  the  nerve  from  the  artery 
and  brine  it  :nto  the  wound  by  placing  the  handle  of  a  scalpel 
l^neath  it.  or  a  better  :n<trun:ent  is  the  embalmer s  helper^ 
*  atented  by  Mr.  C  W.  Devore.  o:  Monongahela  City,  Pa. 

How  vio  JO.:  oven  az  arterv- 

\V.:~  the  scissors,  by  nrst  cutting  it  transversely,  and 
thei  .  r.c  tud.nai.y.  n:.ak.r.i:  a  incision  in  the  vessel. 

:z  .T  ev::z^  ::ie  x^i-y.  bo*  >'ij."i  the  arterial  tube  potnt  wbe& 

.':rjc-:ei  --:o  :ie  arterv- 
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How  do  you  raise  the  femoral  artery? 

By  making  an  incision  in  Scarpas'  triangle  on  an  imagin- 
ary line  drawn  from  the  center  of  Poupart's  ligament  to  the 
inner  side  of  the  knee.  The  incision  is  made  in  the  middle 
third  of  the  femoral  artery.  At  this  point  the  sartorious 
muscle  slightly  overlaps  the  sheath  of  the  vessel.  After  cut- 
ting down  upon  the  sheath,  pull  the  sartorious  muscle  to  the 
outside  and  bring  the  sheath  into  the  wound.  Open  the 
sheath  and  dissect  the  artery  from  the  vein  which  lies  just 
back  of  it.  Then  open  and  inject  as  given  in  the  answer 
above. 

How  do  you  raise  the  radial  artery? 

By  making  an  incision  about  one  inch  above  the  ball  of 
the  thumb  on  the  radial  side  of  the  arm  between  the  tendons 
of  the  supinator  longus  and  flexor  carpi  radialis  muscles. 
This  artery  is  the  most  superficial  of  all  the  arteries  in  the 
body  and  lies  just  beneath  the  skin.  Bring  the  artery  into 
the  wound  by  the  method  above  given. 

Name  the  three  recognized  methods  of  embalming  in  this  country. 
The  cavity,  arterial  and  needle. 

What  method  do  you  consider  the  best? 
The  arterial. 

What  method  is  the  most  scientific? 
The  Barnes  needle  process. 

What  is  the  eye  process? 

A  process  discovered  by  Dr.  B.  W.  Richardson,  of  Lon- 
don, England,  in  1884.  It  consists  in  injecting  the  cerebro 
spinal  cavity  by  a  needle  introduced  through  the  orbits  into 
the  brain,  the  needle  passing  through  the  sphenoidal  fissure. 

Give  the  linear  guide  for  performing  the  Barnes  needle  process. 
The  head  should  be  bent  laterally  upon  the  chest.    A  line 


trsr  ^nrr   .%rrj^  ^rnas&'S.  >^ 


■  ^^  *^,";^K  vv»^      Ti^  ii^a  "TiU  j.iiiML   lac  TgTT  bL  jaai.  i  ir 
*^  ^v,r^    :i^    /v^  V  ^IV'  *ar     Tie  aesdde  jaDmii   je  Trn-o> 


r^/  l^"**  1.>.nar  ^-'^  ^jrr^t^f*  ^puisLl  caTitj  and  forcing^the 
W/4  Vr-f-  ^/  *rr  4  -'^T.^r  i-i<i  tM:  'Ti^piLar  veins  down  into  the 
/i»A>»*'  /A,<,^  //  *fj4^  rr»^v  Th^^i  r>7 force  it  percolates  into  the 
,.fr/A  i^uff,9,  ;t,;r,-,*^\  f,r,  tn^  interior  of  the  craninm  and 
^ff^^n/^^rt*  Uiffrt^U  tf>^  >;iterai  hinvA  into  the  jugular  veins. 
Aff'r  ffuf^'  fu^'f\i,^  th^  Hinii?»e?»,  j^ince  there  are  no  valves  in 
Hr'-  /Mfr*;  tfi  Mm'  h*';i/J,  it  p4ihS¥f:H  through  the  capilliaries  to  the 
rtrh'fitti,  /ifi/|  fh#'  fUtu\  ^Titers  both  the  arterial  and  venous 
H'/nh  tn  tiut'ttnf  >fri  irij^'ction. 

WfMf  }«  f  hr  rnont    h;trb;irlc  method  of  embalming  introduced  since 

A  ffirflioil  1)1  liiUitif^r  ,1  drill  and  boring  a  hole  through  the 
mIhiII  mill  liilriHhuinjs^  llnid  into  the  brain  with  a  trocar. 

Mm*v  iiiMny  iiirtlMxU  h.ivc  wc  of  removing  blood? 
'r\\M.  riiliri  o|H'ninj^  tlu»  venous  system  at  some  part  of 
M-^iiMni^r.  oi  tapinn^i  (ho  ri^ht  side  of  the  heart  with  a  hoi- 

W  l\.u  «  ,ui«rw  pui^iu):  trom  the  mouth  and  DO«tril*5 
r»»t\>M,u  t\oi\  either  in  the  stomach  or  lun^s^ 
Uut^ux  ■*  x^(  \\w  \\\\k\kx  m\k\  nose,  forming  gas. 
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How  do  you  prevent  purging  from  the  stomach? 

By  first  relieving  gas  from  this  organ  by  puncturing  with 
a  trocar,  or  by  means  of  a  stomach  tube,  and  afterwards  fiU-r 
ing  the  stomach  with  fluid,  finally  plugging  the  nose  and 
throat  with  absorbent  cotton. 

How  do  you  prevent  purging  from  the  lungs? 

By  introducing  fluid  directly  into  the  bronchial  tubes 
either  by  the  nasal  tube  or  by  an  incision  into  the  trachea 
just  above  the  collar  bone,  and  afterwards  surrounding  the 
lungs  with  fluid  by  an  injection  between  the  first  and  second 
ribs  in  the  pleural  spaces. 

If  all  of  these  methods  have  been  employed  and  the  purging  still 
continues,  what  would  you  do? 

Make  an  incision  in  the  median  line  of  the  neck,  cut  down 
and  tie  off  both  the  trachea  and  the  oesophagus.  A  piece  of 
tape  should  be  used  in  this  operation. 

How  do  you  inject  the  stomach? 

Preferably  with  the  stomach  tube,  or  by  puncturing  the 
stomach  in  the  epigastric  space  with  a  trocar  and  injecting 
fluid  through  it  into  the  interior  of  the  organ. 

How  do  you  remove  gases  from  the  Intestines? 

By  puncturing  them  with  a  trocar  which  has  been  intro- 
duced just  over  the  transverse  colon  in  the  left  hypochondriac 
space  immediately  beneath  the  ribs,  or  by  the  use  of  the 
stomach  tube. 

If  this  fails  what  do  you  do? 

Open  the  abdomen  in  the  median  line  just  above  the  um- 
bilicus and  take  the  scissors  and  cut  the  stomach,  large  and  , 
small  intestines. 

Name  the  different  kinds  of  discolorations  that  appear  on  the  dead 
body. 

Post  mortem  staining,  post  mortem  discoloration,  venous 
congestion,  and  greenish  discoloration  of  putrefaction. 
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How  do  you  remove  blood  from  the  veins? 

By  tapping"  the  right  auricle  by  means  of  a  trocar  intro- 
duced between  the  third  and  fourth  ribs;  by  tapping*  the  right 
ventricle  from  beneath,  the  trocar  inserted  in  the  epig'astric 
space  and  extending  through  the  diaphragm  into  the  right 
ventricle,  which  rests  upon  this  membrane,  and  by  use  of 
drainage  tubes  inserted  into  the  large  veins. 

How  do  you  wash  the  blood  from  the  arteries  and  veins? 

By  opening  a  vein  and  then  opening  an  artery,  injecting 
the  arterial  system  and  allowing  the  blood  to  flow  from  the 
divided  end  of  the  vein.  The  injection  of  the  artery  should 
be  continued  until  the  clear  fluid  flows  from  the  vein. 

In  what  case  is  it  necessary  to  drain  the  blood  from  the  body? 

In  all  those  cases  where  there  is  an  early  tendency  to 
take  on  decomposition,  or  where  there  is  an  excessive  amount 
of  blood  in  the  body,  and  in  those  cases  where  'discoloration 
is  present  when  you  are  called  to  take  care  of  the  body. 

What  is  the  condition  of  the  blood  in  a  subject  dead  of  asphyxia 
from  illuminating  f^as? 

The  blood  is  a  bright  scarlet  and  does  not  coagulate;  it 
resists  slow  combustion  and  putrefaction. 

What  is  the  condition  of  the  blood  in  a  cafle  of  tuberculosis  (con* 
sumption)  ? 

The  blood  is  thin,  of  a  light  color,  and  has  a  decreased 
amount  of  fibrin,  and  does  not  coagulate  very  rapidly  when 
exposed  to  the  air,  yet  it  decomposes  very  early  after  death. 

What  is  the  condition  of  the  blood  in  a  subject  dead  of  Asiatic 
cholera? 

The  blood  is  thickened  and  coagulated,  is  dark,  almost 
black,  and  of  a  tarry  or  syrupy  consistence. 
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What  is  the  condition  of  the  blood  in  a  body  that  has  been  im- 
mersed in  water  until  the  blood  and  tissues  of  the  body  have  been  satu- 
rated? 

The  blood  is  thickened  and  coag^ulated,  is  dark  in  color, 
and  decomposes  rapidly. 

What  is  the  condition  of  blood  in  a  body  dead  from  sunstroke? 

The  blood  is  found  in  all  of  the  different  organs  of  the 
body  in  a  state  of  congestion.  It  is  of  a  dark  color,  but  is 
not  so  thickened  and  coagulated  that  it  cannot  be  removed. 

What  is  the  condition  of  the  blood  in  a  body  of  one  who  has  been 
frozen  to  death? 

It  is  in  a  liquid  condition,  and  of  a  bright  red  color. 

What  is  the  condition  of  blood  in  a  body  in  case  of  poisoning  by 
phosphorus? 

It  is  dark  in  color  and  of  a  syrupy  consistence. 

What  is  the  condition  of  the  blood  in  poisonin|r  by  arsenic? 

The  color  of  the  blood  is  not  altered,  and  is  generally  in 
a  fluid  condition. 

What  is  the  condition  of  the  blood  in  a  case  of  pneumonia? 
The  blood  is  diminished  in  oxygen,  is  of  a  dark  color  and 
coagulates  very  early  after  death. 

How  do  you  treat  a  subject  who  has  died  of  sunstroke? 

Remove  the  blood  as  early  as  possible  and  inject  the  ar- 
terial system  thoroughly  on  account  of  congested  condition 
of  the  heart,  lungs,  liver,  brain  and  intestines,  don't  fail  to 
give  a  thorough  cavity  injection  in  all  these  parts. 

How  do  you  treat  a  subject  who  has  died  of  apoplexy? 

Remove  the  blood  from  the  cavity  of  the  brain  by  insert- 
ing a  needle  in  the  back  of  the  neck  (Barnes  needle  process), 
then  inject  the  brain.  Afterwards  take  up  an  artery  and  in- 
ject sufficient   fluid   to  embalm   the  body,  according  to  the 


402  THE   ART   AND   SCIENCE  OF   EMBALMING. 

weight  of  the   subject.      Cavity  embalming  is  not   always 
necessary  in  this  case. 

How  do  you  treat  a  nubject  who  ha»  died  of  consumption? 

If  there  is  no  discoloration  it  is  not  necessary  to  remove 
the  blood.  Inject  the  arteries  and  pay  special  attention  to 
the  lungs.  Fill  the  thoracic  cavity  with  as  much  fluid  as  it 
will  hold. 

What  would  you  do  in  case  you  were  injectinfir  a  subject  through  an 
artery  and  fluid  began  to  escape  from  the  mouth  and  nostrils? 

It  would  indicate  a  leakage  in  either  the  pulmonary  or 
the  bronchial  arteries.  Continue  the  injection  until  the  fluid 
escapes  clear.  Take  up  the  carotid  artery  and  inject  down- 
wards. Then  inject  the  head  and  neck  with  the  needle  pro- 
cess. Afterwards  fill  the  cavity  and  then  plug  the  mouth  and 
nostrils  with  cotton. 

How  do  3'ou  prepare  a  body  dead  of  a  contagious  or  infectious  dis- 
ease that  is  to  be  transported  a  considerable  distance? 

First,  wash  the  body  with  the  embalming  fluid  and  inject 
some  into  the  mouth  and  nostrils;  second,  take  up  an  artery 
and  inject  as  much  fluid  as  it  is  possible  to  inject  without  rup- 
turing the  circulation:  third,  inject  all  of  the  cavities  of  the 
body,  the  cranial,  the  thoracic  and  abdominal;  fourth,  close 
all  orifices  of  the  body  with  absorbent  cotton,  and  wash  the 
body  with  the  disinfectant:  fifth,  wrap  the  body  in  a  layer  of 
absorbent  cotton,  not  less  than  one  inch  thick,  and  bandage. 

How  would  you  prepare  a  body   to  ship  to  a  foreign  country  that 

died  of  a  non-contagious  disease? 

I  would  embalm  the  body  the  same  as  above  and  would 
wrap  it  in  bandaj^^es  made  from  cheese-cloth,  the  bandages 
liavin^^  been  immersed  in  the  following  solution: 

Tannin 1  ounce. 

Collodian 10  ounces. 

Eth ylic  Alcohol,  pure 12         *• 

Balsam  tolu 2         '* 

Oil  of  Gaultheria 1  drachm. 
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To  this  mixture  add  gumbenzoin  until  it  ceases  to  be  dis- 
solved. 

How  do  you  treat  a  subject  who  has  died  of  drowning,  if  the  body 
has  been  in  the  water  only  a  few  hours? 

The  same  as  any  ordinary  case,  except  that  I  would 
always  remove  the  blood  so  as  to  prevent  discoloration,  and 
would  use  the  needle  process  to  drive  the  blood  from  the 
head. 

How  do  you  treat  a  subject  who  has  died  of  drowning,  if  the  body 
has  been  in  the  water  several  days  or  until  the  tissues  have  become 
saturated . 

If  the  body  has  not  been  identified,  inject  the  arteries 
with  an  embalming  fluid  made  of  Formaldehyde  not  less  than 
thirty  per  cent,  strength;  wrap  the  body  in  a  sheet  which  has 
been  saturated  with  this  mixture;  then  inject  the  cavities 
with  the  same  solution  and  inject  hypodermically  with  the 
same  solution  into  the  muscular  parts  of  the  head,  neck, 
chest  and  extremities,  and  as  soon  as  the  body  is  identified 
insist  on  burying  it  immediately. 

Can  you  remove  blood  from  a  body  that  has  been  in  the  water  sev- 
eral days? 

No,  because  admixture  with  water  coagulates  it. 

How  do  you  embalm  a  body  where  a  post  mortem  has  been  held,  all 
of  the  organs  and  tissues  being  subjected  to  an  examination? 

By  removing  all  of  the  organs  from  their  cavities  and 
placing  them  in  alcohol  and  Formaldehyde;  then  take  saw- 
dust and  saturate  it  with  Formaldehyde  until  it  is  thoroughly 
moistened.  Sponge  the  cavities  of  the  body  dry  and  return 
the  organs  to  their  respective  cavities  and  cover  them  with  a 
mixture  of  sawdust  and  Formaldehyde.  Take  a  layer  of 
absorbent  cotton  not  less  than  one  inch  thick  and  coverall  of 
the  organs,  and  finally  bring  the  edges  of  the  abdominal  and 
thoracic  incision  together  and  close,  using  a  close  anatomical 
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stitch.  This  is  the  method  first  advocated  and  used  by  Mr. 
James  J.  Morris,  Assistant  Demonstrator  in  the  Chicago  Col- 
lege of  Embalming,  and  for  twenty-five  years  more  or  less 
connected  with  the  great  morgues  of  Chicago. 

What  do  you  use  to  prevent  mould? 

Vaseline  which  has  been  saturated  with  arsenic,  carbolic 
acid  and  corrosive  sublimate;  also  solutions  containing 
formalin. 

What  do  you  use  to  remove  the  mould  when  it  has  already  ap- 
peared on  the  body? 

First,  harden  the  skin  by  laying  over  the  parts  contain- 
ing the  mould  cotton  containing  a  solution  of  formalin  in 
alcohol,  or  if  this  is  not  at  hand,  a  solution  of  alcohol,  chloro- 
form and  ether  in  equal  parts.  This  drives  the  moisture  from 
the  skin,  hardens  it,  fastens  the  outer  skin  to  the  true  skin, 
and  enables  you  to  remove  the  mould  by  carefully  scratching 
over  the  part  with  the  edge  of  a  scalpel. 

Caution. — Never  take  the  fingers  and  try  to  rub  mould 
off  of  the  body.  It  rubs  away  the  outer  skin  and  leaves  a 
brown  yellow,  horny  discoloration  when  it  dries. 

How  do  you  treat  a  case  that  has  died  of  general  dropsy? 

Remove  the  water  from  the  extremities  by  means  of  band- 
ages. Remove  the  water  from  the  abdominal  cavity  by  tap- 
ping just  above  the  pelvic  bone;  remove  the  blood  by  open- 
ing the  venous  system  and  injecting  the  arteries  thoroughly. 
Use  the  needle  process  to  drive  the  fluid  and  blood  from  the 
head  and  neck  into  the  cavities  of  the  chest,  inject  both 
arteries  and  cavities. 

In  the  treatment  of  a  dropsical  case,  what  fluid  do  you  consider  the 
best? 

Those  fluids  containing  Formaldehyde. 
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What  causes  a  body  to  decompose? 

A  low,  moist  temperature  and  the  presence  of  micro- 
or|2^anisms. 

In  injectin|r  a  body  with  fluid  what  causes  the  nose  and  the  fini^er 
tips  to  shrivel  up  and  dessicate? 

This  is  caused  by  the  chemical  changes  of  the  fluid  on  the 
tissues,  the  combustion  of  the  watery  substances  in  the  cellu- 
lar parts,  thus  causing  a  shrinking  or  dessicating  of  the  part. 

What  fluids  have  a  tendency  to  cause  this  more  than  others? 
Those  fluids  containing  arsenic  and  chloride  of  zinc. 

If  in  cutting  down  upon  an  artery  to  embalm  the  body,  and  open- 
ing it  you  find  that  it  contains  blood,  what  would  you  do? 

Remove  this  blood  from  the  arteries  in  the  same  manner 
that  you  would  from  the  veins.  Then  proceed  to  inject.  It 
is  a  safe  procedure  when  blood  is  found  in  the  arteries  to  al- 
ways inject  the  right  common  carotid  artery  downwards,  as 
what  blood  is  left  in  them  is  driven  towards  the  feet  and  ex- 
tremities instead  of  towards  the  head  and  face,  when  the  fem- 
oral and  brachial  are  used. 

Why  does  the  skin  of  the  arm  or  other  parts  of  the  body,  while  in- 
jecting the  arteries,  sometimes  show  blotches  or  a  watery  appearance, 
and  in  others,  does  not? 

Those  fluids  containing  corrosive  chemicals  will  do  this 
on  account  of  their  affinity  for  water.  In  those  cases  where 
there  is  no  mottling  of  the  skin  there  is  usually  a  diminished 
amount  of  fatty  tissue  in  the  body.  It  all  depends  on  the  fluid. 
Formaldehyde  fluids  have  a  greater  action  on  the  albuminous 
portion  of  the  skin  than  any  other,  and  it  will  be  noticed 
more  in  the  use  of  these  fluids  than  in  those  containing  metal- 
lic salts. 

In  case  a  person  is  shot  through  the  head  and  you  Inject  the  fluid, 
and  leakage  occurs,  what  would  you  do? 

The  leakage  shows  a  rupture  of  the  arteries  of  the  brain. 
Put  your  thumb  over  the  bullet  hole  and  inject,  holding  the 
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fluid  in  the  cavity.  After  you  have  injected  sufficient  fluid 
to  embalm  the  body,  stop  injecting,  and  afterwards  fill  the 
opening  in  the  skull  with  absorbent  cotton  for  a  basis  and 
close  with  plaster  of  Paris. 

What  would  you  do  in  case  the  subject  was  covered  with  powder 
markb? 

Use  any  white  powder  and  cover  them  over. 

Is  the  presence  of  blood  in  an  artery  a  sign  that  life  exists? 

No,  blood  will  be  found  in  the  arteries  of  all  those  who 
die  suddenly  from  Coma,  and  in  many  other  cases  of  sudden 
death. 


ON  DISINFECTION. 

What  is  a  disinfectant? 

A  disinfectant  is  anything  that  will  kill  micro-organisms. 

What  is  an  antiseptic? 

An  antiseptic  is  a  drug,  chemical  or  agent  which  restrains 
the  action  of  j)utrefactive  bacteria. 

What  is  a  deodorant? 

Anything  which  destroys  disagreeable  odors. 

What  are  the  dilTerent  forms  of  bacteria  Irnown  as? 

Micrococci,  round-shaped  organisms;  baccilli,  rod-like  in 
form:  strei)t()Cocci,  almost  like  a  row  of  beads;  staphylo- 
cocci, like  a  bunch  of  gra])es:  spirilla,  those  that  are  curved 
or  in  tlu'  form  of  a  corkscrew;  diplo  cocci,  those  found  in 
pairs:  tretrads,  in  fours,  and  sarcinae,  in  V)ales. 

What  is  the  [greatest  disinfectant  of  modern  times? 
Formaldehyde  li'as,  ustnl  undrr  pressure. 

Name  some  of  the  other  disinfectants  recommended  by  boards  of 

health? 

Hichloride  of  nn»rcury,  suli)hur.   lime  chloride,  carbolic 
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acid,  Labaraques'  solution  (a   solution  of  chlorinated  soda), 
etc. 

Why  is  Formaldehyde  gas  preferable  to  sulphurus  acid  gas? 
It  is   non -poisonous,  is  a   stronger  disinfectant,  is  non- 
corrosive,  and  does  not  bleach  or  stain  fabric. 

What  is  the  proper  strength  to  use  bichloride  of  mercury? 
1:  thousand. 

What  per  cent,  would  you  use  carbolic  acid  as  a  disinfectant? 
Four  per  cent,  solution. 

What  is  the  best  disinfectant  to  be  used  on  clothing  that  has  been 
around  a  dead  body? 

Destroying  by  tire.  If  this  is  objected  to,  boil  or  expose 
to  the  fumes  of  Pormeldehyde  gas  for  not  less  than  five  hours. 

What  is  the  best  disinfectant  to  use  for  the  discharges  from  the 
patient,  of  sewage  matter,  etc.? 

A  solution  of  chloride  of  lime;  one  ounce  in  a  gallon  of 
water,  to  which  has  also  been  added  mercuric  chloride  and 
permanganate  of  potash. 

According  to  the  National  Conference  of  State  Boards  of  Health, 
what  bodies  cannot  be  shipped? 

Those  dead  of  small-pox,  Asiatic  cholera,  yellow  fever, 
typhus  fever,  and  bubonic  plague. 

What  is  a  contagious  disease? 

A  contagious  disease  is  one  capable  of  being  communi- 
cated from  the  sick  to  the  well,  either  by  atmospheric, 
diffusion,  or  by  absolute  contact  with  the  germs. 

What  is  an  infectious  disease? 

An  infectious  disease  is  one  that  does  not  spread  by 
atmospheric  diffusion,  and  can  only  be  communicated  from 
the  sick  to  the  well  by  direct  innoculation,  or  direct  entrance 
into  the  system  in  water  foods,  etc. 
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How  would  you  take  care  of  yourself  and  family  if  called  to  handle 
some  body  dead  of  the  most  violent  of  contagrious  and  infectious 
diseases? 

By  protecting  my  clothing  with  a  rubber  overcoat  but- 
toned  close  about  the  neck,  rubber  boots  on  the  feet,  and  the 
bands  encased  in  rubber  gloves.  The  air  passage  may  be 
protected  by  means  of  any  of  the  protectors  sold  by  the  in- 
strument makers  for  this  purpose.  The  face  and  hair  should 
be  washed  in  a  solution  of  bichloride  of  mercury,  1 :  thousand. 

Why  is  absorbent  cotton  used  in  wrappin^if  a  dead  body? 
Because  no  germs  can  pass  through  it. 

Can  a  germ  penetrate  a  rubber  garment? 
No. 

What  diseases  are  liable  to  be  communicated  by  bed-clothes,  etc.? 
Scarlet   fever,   diphtheria,   measles,    small-pox,    Asiatic 
cholera,  etc. 

What  dise^ise  is  usually  communicated  by  means  of  drinking  water? 
Typhoid  fever. 

What  is  diphtheria? 

Diphtheria  is  an  acute,  specific,  epidemic,  contagious 
disease,  characterized  by  sore  throat,  in  which  membranes 
form  on  the  throat  tonsils,  uvula,  and  back  of  the  fauces. 

What  are  the  germs  causing  scarlatina  and  small-pox  known  as? 
Neither  of  these  germs  has  been  discovered. 

Name  two  effective  deodorizers':' 

Chloride  of  lime  and  permanganate  of  potash. 

What  cases  are  especially  liable  to  cause  blood  poisoning? 
Sypliylis,  septicaemia,  puerperal  fever  and   bodies  only 


QUIZ   COMPENDS.  409 

What  precaution  would  you  use  in  case  you  accidently  cut  yourself 
in  makin|r  a  dissection  of  a  dead  body  which  had  not  previously  been 
disinfected. 

Cauterize  the  part  at  once.     Use  either  nitrate  of  silver 

or  carbolic  acid. 

How  would  you  disinfect  a  dead  body? 

By  a  thorough  arterial  and  cavity  injection  with  an  em- 
balming fluid  containing  a  proved  disinfectant.  Wash  the 
body  with  the  same,  plug  all  orifices  with  absorbent  cotton 
and  wrap  in  cotton  one  inch  thick. 

Do  you  consider  an  ordinary  embalmin|r  fluid  to  be  a  disinfectant? 

No,  only  those  fluids  containing  bichloride  of  mercury  in 
the  proportion  of  1:1000,  or  Formaldehyde,  10  per  cent.,  are 
considered  to  be  good  disinfectants. 

What  is  the  difference  between  a  disinfectant  and  a  deodorizer? 

Disinfectant  kills  micro-organisms;  a  deodorizer  merely 
destroys  offensive  odors. 

If  a  person  should  die  during  hot  weather  from  suspected  poisoning, 
and  it  was  necessary  to  have  the  stomach  analyzed,  state  how  you  would 
preserve  the  body  until  this  could  be  accomplished? 

By  putting  it  in  an  ice-box  or  in  cold  storage,  with  the 
temperature  below  32  degrees  F. 

What  bodies  are  most  likely  to  decompose  rapidly,  regardless  of 
the  time  of  year? 

Plethoric  subjects  and  those  who  have  met  death  by 
drowning,  or  who  have  died  from  dropsy,  or  those  dead  from 
childbirth. 

What  instructions  would  you  give  a  family  in  case  of  a  death  from 
one  of  the  contagious  diseases? 

Advise  them  not  to  kiss  the  subject  and  to  observe  all  the 
laws  of  sanitary  science  regarding  the  spread  of  contagious 
and  infectious  diseases;  disinfect  the  apartment  with  Formal- 
dehyde gas;  insist  on  having  a  private  funeral. 
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In  case  of  syphilis,  puerperal  fever  and  blood  poisoning,  is  it  neces- 
sary to  disinfect  the  atmosphere? 

No. 

How  should  the  body  of  one  dead  of  an  infectious  disease  be  disin- 
fected? 

By  the  same  method  as  that  laid  down  under  treatment  of 
contagions  cases. 

Is  a  private  undertaker  allowed  to  conduct  a  small-pox  funeral? 
No. 

Would  you  make  any  distinction  between  bodies  dead  from  diph- 
theria and  those  dead  from  membranous  croup? 

No. 

What  precaution  would  you  take  in  transferring  a  body  which  had 
been  dead  one  year  from  one  cemetery  to  another? 

First,  only  healthy  and  stronj^  individuals  should  be  em- 
ployed: second,  all  bodies  should  be  removed  in  a  tight 
metellic  case,  and  a  free  use  of  chloride  of  lime  and  corrosive 
sublimate  should  be  employed. 

What  would  you  do  with  the  clothes,  bedding,  etc.,  in  case  of  death 
from  diphtheria,  scarlet  fever,  or  anthrax,  etc. 

Burn  them. 

Describe  some  other  mode  of  preserving  bodies  than  that  of  em- 
balming them. 

Either  by  ])lacin<jf  them  in  cold  storaj^^e,  with  a  tempera- 
ture I)-  dejjjrees  V..  or  by  immersion  in  i)reservative  solutions, 
or  by  di.ssicatinj.r  them  by  dryinj.^  with  hot  air. 

.Name  some  of  the  contagious  diseases. 

PnrumoTiia.    diptheria.     measles,    scarlet    fever,    typhus 
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Name  some  of  the  infectious  diseases. 

Syphilis,  puerperal  fever,  blood  poisoning",  typhoid  fever, 
etc. 

What  is  necessary  to  prepare  a  body  dead  of  a  contafirlous  or  Infec- 
tious disease  so  that  it  may  be  transported  by  rail. 

See  chapter  on  rules  for  transportation. 
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Medical  and  Scientific  Ternis# 


Ab'dombn  or  Abdo'mbn.  One  of  the  great  visceral  cavities  of  the 
body,  bounded  by  the  diaphragm  above  and  the  pelvis  below. 

Abdom'inal.     Relating  to  the  abdomen. 

Abdom'inal  Aorta.    The  aorta  which  is  below  the  diaphragm. 

Abdom'inal  Cavity.     The  cavity  which  is  within  the  peritoneum. 

Abdom'imal  Musclbs.  Internal  and  external  obliques,  transversalis, 
rectus,  pyramidalis.  and  quadratus  lumborum. 

Abdom'inal  Rimok.  The  ring-like  opening  on  each  side  of  the  abdo- 
men, external  and  superior  to  the  pubes,  giving  passage  to  sper- 
matic cord  in  the  male  and  round  ligament  in  the  female. 

Abdom'ixal  Regionh.  The  nine  regions  of  the  abdomen:  Right  and 
left  hypochondriac,  righi  and  left  lumbar,  rifrht  and  left  inguinal, 
epigastric,  umbilical  and  hypogastric. 

Abdcct'or.  a  muscle  or  nerve,  the  action  of  which  moves  certain 
parts  by  abduction. 

Aber'rant  AitTKRiEH.  The  long,  slender  vessels  which  are  connected 
with  the  brachial  or  axillary  artery. 

Abla'tion.  Removal  of  a  part  of  the  Ixidy,  especially  by  a  cutting 
operation. 

Abnokm'al.     Not  conformable  to  the  natural  law  or  customary  order. 

Abnorm'jty.     That  which  is  abnormal,  especially  a  malformation. 

Abort'.     To  miscarry:  to  fail  to  fully  develop. 

Abor'tion.  Ttif.  <;xpulBion  of  a  f'l-tus  before  it  is  viable.  ^The  termi- 
nation of  pr't/rjancy  by  the  expulsion  of  the  ovum  before  the 
fo-i'js  hav  ({ii.fikfMt-A. , 

ABs'cEfc-  A  pus  foffuation  in  som*:  cavity  of  the  body  which  is  the 
res-..;  of  J'XialJzed  inflammation. 

Abs^^rj^'k.^v-  ^>rgan«  or  f^ris  which  abs^>rb,  withdraw  or  take  up;  a 
uiH'\if:.i.*'.  or  dreMiog  abv^rbing  liquids  or  gases;  a  substance  which 
Dr.ecLaL;Caijy  takes  up  excreted  matter;  a  lymphatic  or  lacteal 
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Absorj^'tion.  The  process  by  which  nourishment,  medicines,  morbid 
products  of  metamorphosis,  etc.,  are  taken  up  by  the  lymphatic 
and  venous  systems.  (In  general,  the  act  of  absorbing;  the  imbi- 
tion  of  nutritive  or  other  material  by  a  living  organism;  the  process 
of  taking  up  waste  or  etfete  material  into  the  general  circulation.) 

AcriDBNTAL  Hemorrhage.  A  hemorrhage  that  occurs  during  preg- 
nancy, or  by  accident. 

AcETAB'uLrM.  The  cup-shaped  cavity  of  the  hip  bone  which  receiTes 
the  head  of  the  femur. 

Ac'etate.     Any  salt  composed  of  acetic  acid. 

ArET'u'  Aril).  An  acid  solution  containing  thirty-six  parts  of  absolute 
acetic  acid  and  sixty-four  parts  water  (and  having  strong  acid 
properties) 

Acuii/les  Tendon.  The  common  tendon  of  the  gastrocnemius  and 
soleus  muscles,  being  the  thickest  and  strongest  of  the  body. 

A(VivE.  A  term  applied  to  treatment  the  opposite  of  passive;  that  is. 
where  the  pathalocical  conditions  are  acted  upon  directly  rather 
than  partly  conlri»lled. 

At'L'TE'.  A  term  applied  to  diseases  with  a  certain  degree  of  severity, 
rapid  progress  and  short  duration:  sharp  and  quick  as  opposed  to 
chronic. 

Ad'am's  Ar'iM.E.  Name  commonly  applied  to  the  prominence  made 
externally  by  the  upper  and  middle  portion  of  thyroid  cartilage. 

Ai>'i)isoN*s  Disease.  A  disease,  the  leading  characteristics  of  which 
are  dark-brown  pigmentation  of  the  skin,  anaemia,  gastric  disturb- 
ances and  general  weakness.  It  is  usually  associated  with  tuber- 
culosis or  other  destructive  disease  of  the  supra-renal  capsules. 

AnDrr'Tiox.  Any  movement  by  which  parts  are  drawn  toward  the 
axis  of  the  body. 

Aniu'c'TMR.  A  muscle  that  draws  toward  the  median  line  of  the  body 
or  limb. 

Adenitis.     The  intlammation  of  a  gland. 

Adiie'sion.  The  healim;  of  a  wound  without  granulation  or  suppura- 
tion; the  healinsr  of  a  wound  by  opposite  granulating  surfaces 
bfcomin^  united. 

AdheVin  K.     Havinir  the  property  of.  or  causing  adhesion. 

An'irosK.     Relating:  to  fat. 

AD'irovK  Ahterie>.     Arterial  brunches  which  supply  the  renal  fat. 

.VDri.T*.     Olio  who  is  of  legal  age. 

Ai»N  kxti'tia.     Outer  cuat  of  blood  vossols. 

Adnam'i*  .     A:!ecti'd  with  w»'akntf>s  of  vital  powers. 

Aeration.  Tho  act  uf  supi.lyin£r  with  fresh  air  or  oxygen:  change 
von«.>u>  bi.'ud  \nu*  arttTial:  ventilation. 

Akiio  r.iA.     Kxisioncr  :n  an  aimo>iihere  which  contains  oxygen. 

AEUo'r.u.  Term  iipplievl  t-:  "rganisms  requiring  air  or  oxygen  in  order 
10  !ivr. 

AvKEi  HON.     Tho  manner  iL  which  mind  or  body  is  affected  or  modi- 
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Af'febewt.     Conveyinjsr  toward  the  center,  as  periphery  to  center 
Af'flux.     Flow  of  blood  or  other  liquid  to  some  particular  part. 
Afflu'sion.     The  action  of  pouring  water  upon  a  substance  to  cleanse 

it,  or  upon  the  body  in  fevers  to  reduce  temperature  and  calm 

nervous  prostration. 
Af'teb-Biuth.     The  placenta  and  membranes  expelled  after  the  birth 

of  a  child. 
A'oBNT.     Any  power  that  produces,  or  tends  to  produce,  effect  on  the 

body.     (A  substance  or  force,  which  by  its  action,  effects  changes 

in  the  human  body.) 
Agglom'ekate.     Gathered  together;  appled  to  glands. 
Agglutina'tiun.     a  gluing  or  jointng  together;  applied  to  the  healing 

of  wounds. 
Ao'gkeoate.     Grouped  into  a  mass.     A  term  applied  to  glands  which 

are  in  clusters. 
Agita'iion.     The  act  of  putting  into  active  or  violent  motion;  mental 

disturbance. 
Ao'minated.     Aggregated;  clustered;  applied  to  glands. 
Ag'onv.     Violent  pain;  extreme  anguish;  the  death  struggle. 
A'gi:e.     Common  name  fur  intermittent  fever. 
Air  Cells.     Air  sacs;  alr-vesciles  of  the  pneumonic  tissue. 
A'la.     a  name  applied  to  parts  which  resemble  a  wing. 
Albi'men.     The  white  of  an  ee»r. 
Albu'min.     a  proieid  substance,  the  chief  constitui^nt  of  the  body;  or 

a  peculiar  coDStilu»'nt  principle  of  essentially  the  same  character 

as  the  albumen  of  an    egg.  found    in    the   animal    and    vegetable 

kingdoms. 
Albu'minatk.     The  c«impound  of  albumin  and  certain  baseH,  as  albu- 
minate of  lr«»n,  or  of  iron  and  potassium,  m<ircury,  (»tc. 
Albu'minoii).     Resembling  albumen. 
AlV'Ohol.     a  liquid  obtained  by  the  dihtillation  of    fermented  grain 

or  starchy  substance. 
AlVohol.  Absoli:tk,     The  Htron>;<'Ht  alcohol  which  can  b»*  procured. 
Al'deiivdk.     a  colorh'SH  liquid  of  a  sulfocating  odr^r  an<l  readily  ab- 

s<^»rbing  oxygen  from  th<;  Htrnosph<T<^. 
Aliment'akv.     I'erlaining  to  alini<-nt:  nourishing. 
Aliment'aky  Canal.     The  ^niip*  pa-i'iiigj*  (from  th'*  mouth  to  the  anus) 

through  wiiich  th*-  alini<*nt  or  food  \in%iH'H. 
Aliment'akv   I>i^'i.     A  nam<*  hojru'MnM'H  upph*'*!  to  th<' thoracic  duct. 
Al'kall     A  l^'rm  aitiAn'ii  to  ;th  Irnporiuni  chihh  of  binary  com[ioundH 

which  combifH-  with  ;ir;'i!»  to  form  >.altii,  and  wiih  oil  or  fat  to  form 

soap,  arid  i)Hv»'  tjj**  pow^-r  to  chang'*  v«'g«tiihh'  hlu^rh  to  gn*i;n. 
Al'kali  aliu 'vfi*..      A   d«'rjv«''J  aH^oniin;  a  piotiid    having  heiin  acted 

uf/ori  \ty  OiJiii'-  alr.a:!''.!)  ar<<i  yielding  un  alUHlln<i  reaction. 
Al'kai.oij*       H'-vrnhiin^  an  ;iJka)i 
.Ai/lm  'ft   Aj.'i, Mi-.N.     'i'iii'  MiJf/tjiiU'  of  Hloiuina  itit'i  potaii.sa,  a  double 

or  •or/i«t  i//i<'n  «  ifipl*'  i^aJi,  ron^i.-i  )nt/  of  tsulphuric  acid  and  alu- 

Tii.iiH    vv;U<  iJther  poiaftna  or  anjnioniii,  m  frtquttntly  both. 
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Alu'hima.    The  principal  ingredient  of  clay  and  of  many  stones, 

earths  and  minerals. 
Alve'olar.    Pertaining  to  the  alveoli,  or  sockets  of  the  teeth. 
Alve'olar  STRucrroRE.    A  term  applied  to  minute  superficial  cavities 

found  in  the  mucous  membrane  of  the  stomach,  cpsophagus  and 

small  intestines,  which   arc  sometimes  compared  to  the  cells  of 

honeycomb. 
Alvb'olus.     a  little  hollow;  applied  to  the  socket  of  a  tooth,  or  other 

cavity. 
Am'bulance.     a  vehicle  for  the  transferance  of  the  sick  or  wounded 

from  one  place  to  another. 
Am'bulatory.    Relating  to  walking. 
Ambub'tion.     a  burn  or  scald. 
Amce'ba.    a  colorless,  single-celled,  jelly-like  protoplasmic  organism 

found  in  sea  and  fresh  waters,  constantly  undergoing  changes  of 

form  and  nourishing  itself  by  surrounding  objects. 
Amk'boid.     Resembling  an  ama^ba  in  form  or  in  changes;  white  blood 

cells,  etc. 
Ammo'nia.     a  volatile  alkali.     A  transparent,  co.oness,  pungent  gas, 

formed  by  the  union  of  nitrogen  and  hydrogen. 
Amo^nium.     The  supposed  metallic  base  of  ammonia. 
Am'nion.    The  soft,  moist,  internal  membrane  containing  the  waters 

which  surround  the  foetus  in  utero. 
Amorph'oub.     Having  no  definite  form;  shapeless;  un crystallized. 
Amputa'tion.    The  operation  of  cuttingoif  a  limb  or  a  projecting  part 

of  the  body. 
Am'yloii).     Resembling  starch. 
Amal'ysih.     The  resolution  of  compound  bodies  into  simple,  or  con- 

stitut^nt  parts. 
Anasak'(  A.     Dropsy  in  the  integuments  of  the  body.    General  dropsy 

as  distinguibhed  from  dropsy  of  some  particular  partor  membrane. 
ANASTOMo'ttiP.     The  communication  of  branches  of  vessels  with  one 

another. 
Anat'omy.     The  dsseclion  of  organic  bodies  in  order  to  study  their 

structurp.  the  situations  and  uses  of  their  organs,  etc. 
Anat'omy  CoMrAR'AiivE.     The  investigation  and  comparison  of  the 

anatomy  of  ditfereot  orders  of  animals  or  of  pIant8,one  with  another. 
Anat'omy  Mohini).     A  study  of  diseased  structures. 
Anat'omy  Rkoionai,.     A  study  of  limited  parts  or  regions  of  the  body, 

the    divisit)ns  of  which  are  collectively  or  peculiarly  affected  by 

disease,  injury,  operations,  etc. 
Ane'mia,  an-t-me-ah.     Deficiency  of  blood  and  red  corpuscles. 
Ane'mi(\     Pertaining  to  anenia. 
Aneuo'bia.     Faculty  of  living  without  oxygen. 
Anero'bic.     Living  without  oxygen,  as  bacteria. 
Anesthet'ic.     a  substance  that  produces  insensibility  to  feeling  or  to 

acute  pain,  diminished  muscular  action  and  other  phenomena. 
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Am'buribm,  an'-u-rum.  A  tumor  filled  with  blood  from  the  rupture, 
wouDd,  ulceration  or  simple  dilation  of  an  artery;  also  applied  to 
dilation  of  the  heart. 

Anoi'na  Acu'ta.    Simple  sore  throat. 

Anoi'i^a  Pec'toris.  Spasm  of  the  chest;  a  disease  attended  by  acute 
pain,  sense  of  suffocation  and  syncope. 

Anoiog'raph^     a  description  of  the  vessels  of  the  body. 

An'oular.     Pertaining  to  an  angle. 

An'gular  Ar'tbry.    Terminal  branch  of  the  facial  artery. 

An'ilinb.  An  oily  liquid  formed  by  the  action  of  caustic  potash  on 
indigo,  and  also  obtained  from  coal-tar  and  benzol.  It  is  very 
poisonous. 

An'imal.     An  organic  being  having  life  and  power  of  motion. 

An'imal  Hbat.  The  normal  temperature  of  the  body;  about  98.5  de- 
grees F. 

An'imal  Tissue.  A  general  name  for  any  of  the  textures  which  form 
the  elementary  structures  of  the  body. 

Animal'cule,  an-i-maV-kule.  An  organism  so  small  as  to  require  the 
microscope  for  its  examination. 

An'kle.  The  joint  between  the  tibia  and  fibula  above  and  on  the 
sides,  and  the  astragalus  below. 

Ankylo'sib.  Union  of  the  bones  forming  a  joint,  resulting  in  a  stiff 
joint. 

An'kular.  Ring-like.  (A  number  of  ligaments  of  the  joints  are 
called  annular,  as  those  of  the  ankle,  wrist,  etc.) 

Anom'alous.  Irregular;  not  according  to  rule  or  system;  contrary  to 
the  natural  order;  applied  to  diseases  or  symptoms  out  of  the  regu- 
lar course. 

Anom'aly.     Irregularity;  deviation  from  rule. 

Antao'onist.  a  term  applied  to  muscles  whose  function  is  opposed  to 
that  of  others,  as  abductors  and  adductors,  extensors  and  flex- 
ors, etc. 

Anteflex'ion.     a  bending  forward. 

Antever'sion.     a  turning  forward. 

An'thrax.  a  carbuncle;  a  hard,  circumscribed,  inflammatory,  dark 
red  or  purple  tumor,  accompaDi«»d  by  a  sense  of  burning;  resem- 
bling a  boil,  but  having  no  central  core. 

An'tidote,  An  agent  preventing  or  counteracting  the  action  of  a 
poison. 

Antiemet'ic.     Ueleiving  nausea. 

Antisep'tic.  a  substance  which  prevents  or  retards  putrefaction; 
that  is,  the  decomposition  of  animal  or  vegetable  bodies  and  evo- 
lution of  otfensive  odors. 

Antitoxic.     Opposed  to  poison. 

Antizymot'k  .     Against  fermentation  or  putrefaction. 

An'thum.     a  cavity  in  bone. 

Aou'ta.     liargest  artery  in  the  body. 
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Aob'tic.    Pertaining  to  the  aorta. 

Apoph'tsis.    a  bony  protuberance  or  outgrowth. 

Ap'oplbxt.    Rupture  of  cerebral  vessel  causing  paralysis. 

Appaba'tus.     Instruments,  appliances,  organs  effecting  work. 

Appbndici'tis,  ap-pen-dici'-tis.  Inflammation  of  appendix  vermiformis 

Appbnd'ix.     An  appendage. 

Append'ix  Vbrmtform.     Worm-shaped  process  about  two  inches  in 

length  attached  to  the  under  surface  of  the  caecum. 
A'qua.     Water. 
A'<^UBU8.    Pertaining  to  water. 

A'queoub  Hu'hob.    The  fluid  found  in  the  anterior  chamber  of  the  eye. 
Arach'noid,  ar-ak-noid.    Web-like. 
Aracu'noid  Cayitt.    Space  existing  between  the  arachnoid  and  dura 

mater. 
Abach'noid  Mem'branb.    Serous  covering  of  brain  and  cord. 
Abe'ola.    Ring  form  of  discoloration. 
ABE'oLiS,  a-re-o-le.    Interstices  of  connective  tissue. 
Abe'olar  Tissue.    Connective  or  cellular  tissue. 
Abm.     Upper  extremity  from  shoulder  to  wrist. 
Aromat'ic.     Fragrant,  spicy. 
Abbest'.     Prevention  of  action,  stoppage. 
Abse'niate,  ar-se-ne-ate.     Salt  of  arsenious  acid. 
Ab'senic,  Absbn'icum.     a  non  metal  with  a  metalic  lustre. 
Akte'bioles.     Smaller  arteries,  in  size  next  to  capillary. 
Abteri'tis.     Inflamation  of  artery. 
Ar'tebt.     Vessel  leading  from  the  heart. 
Abtic/ulab.     Pertaining  to  a  joint. 
Abtic'ulate.     nistlDCt;  separate  from  a  part. 
Abtifi'cial.     Imitation  as  by  art. 

Abtifi'('ial  Respiba'tion.     Producing  respiration  by  artificial  means. 
Ascr'TEs,  aS'ShUz.     Dropsy  of  the  abdomen. 
Asep'sis.     Sterile,  free  from  septic  matter. 
Asep'tic.     Clean:  pure;  free  from  germs. 

AsPHYx'iA.     Condition  produced  by  non-oxygenation  of  the  blood. 
As'pirator.     Instrument  for  withdrawing  fluids. 
Assimila'tion.     The  act  of  absorbing. 
Atax'ia,  Atax'y.     Inco-ordination  of  muscular  movement. 
Atele( 'tasis.     Colapsed  condition  of  air  cells  of  lung. 
Athero'ma.     Fatty  degeneration  of  arterial  coats. 
At'las.     First  bone  of  spinal  column. 
At'mospheke.     Air  surrounding  the  earth. 
Atmospiier'ic.     Pertaining  to  air. 
At'om.     Smallest  particle,  unit  of  an  element. 
Atom'ic.     Pertaining  to  an  atom. 
At'ropiiy.     Shrinking;  drying  up;  wasting  away. 
Atroi'i'na,  AT'RoriNE.     Alkaloid  of  Belladona. 
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Aud'itobt  Mba'tus.    Canal  or  openiDg  leading  to  middle  ear. 

Aub'icub,  o-rikL    Two  upper  cavities  of  the  heart;  pertaining  tcbPr  re- 
lating to  ear. 

Ausculta'tion,  as-cul-ta'-shun.   Determining  by  sound  the  existence  of 
normal  or  disturbed  function,  or  cessation  of  function. 

Autogbnbt'ic.    Self- produced. 

Auto-infec'tion.    Self- infected. 

Auto-inocula'tion.     Re-inoculation  by  virus  from  same  individual. 

Automat'ic.     Not  voluntary. 

Au'topst,  a\xf'Uyp'9y.     Post-mortem  examination  of  a  dead  body. 

Aux'iLiABT.    Aiding,  assisting. 

AvomDUPOiB',  av-or-du-poiz'.    Common  English  weight,   16  ounces  to 
the  pound. 

Axil'la.    The  arm-pit. 

Ax'iLLARY.    Pertaining  to  the  axilla. 

Ax'iLLABY  Glands.     Lymphatic  glands  of  the  axilla. 

Ax'iLLABT  Plex'us.    Plexus  of  nerves  in  the  axilla. 


Bac/illab.  :  (Relating  to  bacilli.)    Made  up  of  rods. 

Bacil'lus.     A  genus  of  schizomycetes,  of  slender,  rod-like  form. 

Bacil'lus  Com'ma.     Bacillus  cholera  Asiatici. 

Bactebia'  hak-U^-re-ah.     Microbes,  or  vegetable  micro-organisms. 

Bactbriol'ooy.     The  science  which  treats  of  bacteria. 

Bacte'rium.     Genus  of  schizomycetes  of  a  short  rod  shape. 

Ballotte'ment,  halrlot'-moTU.  Diagnostication  of  pregnancy  by  push- 
ing the  womb  with  the  finger,  causing  the  embryo  to  bound  up 
and  fall  back  again. 

Bi'cbps,  hV'Seps.     Having  two  heads. 

Biceps  Muscle.    The  two-headed  muscle  of  the  arm  or  thigh. 

Bicip'iTAL,  bl-sip'-i-tal.     Relating  to  the  biceps  muscle. 

Bi-con'cave.     Having  both^surfaces  concave. 

Bi-con'vex.     Having  bothsurfaces  convex. 

Bicus'riD.     Having  two^cusps  or  points. 

Bi'fid.     Divided  into  two;  cleft. 

Bifur'cate.     Having  two  apertures. 

Bilat'ekal.     Having^two  sides;  atfecting  both  sides. 

Bile.     The  bitter,  brownish  liquid  secreted  by  the  liver. 

Bile  Pio'ments.     Any  one  of  the  coloring  matters  in  bile. 

Bil'iary.     Relating  to  the  bile. 

Bil'iary  Ducts.     Ducts  leading  from  the  liver. 

Biliver'din.  Green  pigment  (CjeHjoNjOB)  from  bilirubin;  the  color- 
ing matter  of  the  bile. 

Bilob'ular,  bi-lob'-Urlar.     Having  two  lobes. 

Biman'ual.     Performed  with  both  hands. 
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Biol'oot.     The  science  of  life  and  living  organisms. 

Bis'ilfciRY,  bis^-toore.     A  curved  knife. 

Blad'der.     Membraneous  sac  receiving  the  urine. 

Blad'dbr,  Gall.     Membranous  sac  on  the  under  surface  of  right  lobe 

of  liver,  receiving  the  bile. 
Bleb.     A  blister. 

Blis'ter.     Collection  of  serous  fluid  beneath  the  cuticle 
Blood.     Red  fluid  circulating  through  the  heart,  arteries,  capilliaries 

and  veins. 
Blood  Cell.    A  blood  corpuscle. 
Blood  Cor'puscles.     Morphological  constituents  floating  in  the  blood, 

including  red  and  white  corpuscles  and  discs. 
Blood  Plas'ma.     The  liquor  sanguinous. 
Blood  Poi^soning.     Infectious  disease  of  the  blood. 
Blood  Pres'sure.     Pressure  of  the  blood  against  the  walls  of  the 

blood  vessels. 
Bo'ric  Ac'id.     White  antiseptic  powder  (HaBO,)  from  Borax. 
Bow'els.     The  intestines. 
Brach'ial.     Relating  to  the  arm. 
Brach'ial  Ar'tery.     Continuation  of  the  axilary  artery  along  inner 

side  of  arm  to  bend  of  elbow. 
Brain.     The  entire  nervous  mass  within  the  skull. 
Brioht'b  Disease.     Kidney  disease  with  albuminuria. 
Brim  of  Pel'vis.     The  edge  of  the  inlet  of  the  pelvis. 
Broad  Lio'ament.     A  double  layer  of  peritoneum,  extending  from  the 

sides  of  the  uterus  to  the  sides  of  the  pelvis. 
Bron'chi.     Pleural  of  Bronchus;  the  lobes  of  the  lung. 
Bron'chial,  brong^-ke-al.     Relating  to  bronchus. 
Bu'bo.     An  inflamed  and  swollen  lymphatic  gland,  especially  in  the 

groin. 
Bubon'ic,  hu-hon'-ik.     Pertaining  to,  or  in  the  nature  of  bubo. 
Buf'ft  Coat.     Yellowish  coagulum  on  the  surface  of  coagulated  blood. 
Bulb.     Any  rounded  swelling  or  part. 
Bulb,  Olfac'tory.      The  olfactory  nerves    resting  on  the  ^thmoind 

bone. 
Bul'la,  buFah.     A  large  blister  in  under  the  cuticle. 
Burn.     A  lesion  caused  by  the  application  of  heat. 
Bur'sa,  her'-sah.     A  sac  or  pouch  of  any  sort. 
But'tocks.     The  rounded  prominence  formed  by  the  gluteal  muscles 

over  the  ischium. 


Cachex'ia,  kak-er'-e-ah,     A  depraved  condition  of  health. 

Cada'ver,  kad-a'-ver.     A  dead  human  body. 

Cadav'erine.     Liquid  Ptomaine  (CgHi^N,)  formed  in  putrefying  flesh. 

Calca'neum,  kal-ka/ne-um.    The  heel  bone. 
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Calca'rbous.    OoDtainiDg  lime. 

Galcifica'tion,    Changing  into  lime;  deposit  of  lime  salts. 

Cal^cis,  Os.     The  largest  bone  of  the  foot,  forming  the  heel. 

Cal'cium,  kal'-se-vm.    Metalic  element,  the  base  of  lime. 

Cal'culuh.     a  stone-like  concretion  in  any  part  of  the  body. 

Calf,  k(tf.     Fleshy  part  at  back  of  leg. 

Cal'lous,  kaP'tts.     Hardened. 

Cal'lus,  kat'Vs.    Osseous  matter  deposited  around  a  fractured  bone. 

Calor'ic,  ka-lor'-ik.     Pertaining  to  heat 

Calva'ria,  Calva'rium.     The  top  of  the  skull. 

Cakal'.     Any  tubular  passage  in  the  body. 

Can'cellous.     Resembling  a  grating  in  structure. 

Canine'  Tbeth.     Third  tooth  from  the  front  in  each  side. 

Can'ker,  kang^'ker.     An  ulceration,  especially  about  the  mouth. 

Can'nula,  kan'-ulah.  A  hollow  instrument  for  introduction  into  the 
body. 

Cap'illabt.  From  capiUus,  relating  to  hair;  one  of  the  minute  blood 
vessels  forming  a  network  between  arteries  and  veins. 

Cap'sule.  kap'-sTU.     Membraneous  sac  enclosing  a  part. 

Cap'sule,  Supra-re'nal.  The  fatty  capsules  over  the  superior  border 
of  the  kidney. 

Cap'ut.     Head. 

Carbol'ic  Acid.    Colorless  crystaline  substance  (C«H«0)  from  coal  tar. 

Cak'bon.  Non-metalic  element  occurring  in  form  of  diamond,  graph- 
ite, charcoal,  etc. 

Carbon'ic  Acid.  Effervescing  liquid  made  by  dissolving  carbon  diox- 
ide in  water. 

CAR'BUNCiiE,  Carbun'culus,  kar^ -buug-kl,  knr-hung^kU'lus,  Circum- 
scribed inflammation  of  subcutaneous  tissue,  ending  in  suppura- 
tion. 

Carcino'ma,  Chim'nbt-Swbbp'ers.  See  Epithelioma.  Malignant  tumor 
composed  of  epithelial  cells. 

Cabcino'ma,  Emceph'aloid.     Brain  like  cancer 

Carcino'ma  Lbntic'ulare.    Carcinoma  of  the  lens. 

Carcino'ma,  Schih'rus.     Hard,  stone-like  cancer. 

Cab'dia,  kar'-de-ah.    Cardinac  orifice  of  the  stomach. 

Car'diac,  kar'de-ak.    Of,  or  relating  to  the  heart. 

Cardi'tis,  kar-dV-tU.     Inflammation  of  the  heart. 

Carries,  kW-ri^z.    Ulceration  of  bone. 

Ca'rious,  ka'^re-tis.     Having  or  affected  with  caries. 

Carnifica'tion.     Change  of  a  tissue  into  flesh. 

Carot'id.     Pertaining  to  Carotid  artery. 

Cabphol'ogy,  kar-for-o-ffe.  Plucking  movements  of  the  fingers  in  con- 
dition of  extreme  exhaustion. 

Cab'pus     The  wrist:  Pertaining  to  the  eight  bones  of  the  wrist. 

Cab'tilaoe.  Grissel.  White,  elastic  substance  found  at  the  articular 
surface  of  bone. 
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Ca'sbous,  M'-^-im.    Cheese-like  struoture. 

CATAB'oLisif.    Passage  of  protoplasm  from  higher  to  lower  form. 

Cat'albpst,  kaf-a-lep-se.    Nervous  disease  marked  by  attacks  of  sua- 
pension  of  sensibility  and  voluntary  motion. 

Catahb'uta,  kat'CL-mef-ne-aih.    The  monthly  discharge  from  the  Uterus. 

Cat'aract,  katf-a-rakt.     An  opacity  of  the  crystal ine  lens. 

Catarbh',  kdU-ar^.    Inflammation  of  mucous  membrane,  especially  of 
the  naso  pharynx. 

Cat'gut.     Substance  from  the  intestines  of  sheep. 

Cath'btbr,  kath''6-ter.    Tubular  instrument  for  introduction  into  some 
bodily  canal. 

Cath'eterish,  kath''e-t€r-i&m.    Operation  of  introducing  a  catheter. 

Cat'likg.     A  straight,  sharp-pointed  amputation  knife. 

Cau'dad,  kau/-dad.    Towards  the  tail. 

Cau'dal,  kaw'dal.    Of,  or  relating  to  the  tail. 

Caus'tic,  kditg'-tik.     Burning,  eating  into  tissue. 

Caus'tic,  Lu'nar.     Nitrate  of  silver. 

Cau'tbry.  An  agent  applied  for  destruction  of  tissue,  either  heat  or 
some  caustic  substance. 

Cav'a,  kar'ah.  The  terminal  veins  ending  in  the  right  auricle  of  the 
heart. 

Cav'krnous,  kar'-er-nuit.     Containing  cells  or  caverns. 

Cav'ity.  kiir'-i-te.    Any  hollow  space. 

Ce'cal,  )<f'-kal.     Of  or  relating  to  the  caBCum. 

Cb'cum,  ne'-kum.     Dilated  portion  of  ascending  colon. 

Ce'liac,  Hi~''le-(ik.     Pertaining  to  celiac  artery. 

Cb'liac  Ax'ih.  The  flrst  large  branch  given  olT  by  the  aorta  after 
passing  through  the  diaphragm. 

Cell,  i<el.  One  of  the  minute  masses  of  protoplasm  composing  organ- 
ized tissue. 

Celi/i'lar,  sd'-u-btr.     Composed  of  or  containing  cells. 

Cell'itlar  Tissue.     Loose  connective  tissue  having  large  inter-spaces. 

Celluli'tis,  ael-lCu-tiii.     Inflammation  of  cellular  tissue. 

Cen'tkirade  Thermom'eter.  a  thermometer  in  which  the  scale  con- 
tains KK)  degrees  between  0  degrees,  the  melting  point  of  ice,  and 
100  degrees,  the  boiling  point  of  water. 

Ceimiai/ic,  sef-aV'ic.     Of  and  relating  to  the  head. 

Cei'Hal'ic  Vein.     Tributary  of  axillary  vein. 

CEriiALo'MA.  ficf'td-nrn'-ah.     A  soft  tumor. 

Ce'ra,  sc'-rah.     Wax. 

Cerebelli'tis,  serf "bel-V -tilt.     Inflammation  of  cerebellum. 

Cerebei/li'.m,  ser-e-hd'-nm.  The  portion  of  the  brain  behind  the 
cerebrum. 

Cer'ehral,  i*er'('-bral.     Of  or  relating  to  the  cerebrum. 

CER'EBKO-sprNAL.     Relating  to  the  cerebrum  and  spinal  cord. 

Cer'ebro-spi'nal  Cavity.     Cavity  containing  brain  and  spinal  cord. 

Cer'ebro-spinal  Fe'vek.     (Meningitis.)    Fever  resulting  from  inflam- 
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Cbr'bbbum,  Mr'-e-^rvfTi.    The  larger  and  upper  portioD  of  the  brain. 

Cbb'vical,  nr'-ve-kl.    Of,  or  relating  to  the  neck. 

Cbb'vix,  sir^-viki.    The  neck  of  the  uterus  (womb). 

Cbba'abah  Op^bration.    Opening  abdomen  in  median  line  for  removal 

of  child. 
Ohah'bbbs,  cham'-bers.    Anterior  and  posterior  cavities  of  the  eye. 
Chabgb  of  Lifb     The  menopause.    The  period  at  which  menstrua- 
tion ceases. 
Chbst.    Cavity  of  body  containing  heart  and  lungs. 
Chick'bk-pox  (Varicella).    An  infectious  febrile  disease  of  childhood. 

accompanied  by  the  formation  of  vesicles,  which  dry  up,  leaving 

slight  pitting  of  the  skin. 
Child'bbd.    The  puerperal  state  (time  of  confinement). 
Child'bbd  Fe'vbb.    Puerperal  fever  after  child  birth. 
Chlo'bal.    An  oily  liquid. 

Ohlo'bal  Hy'dbatb.     Chloral  combined  with  water. 
Chlo'bide,   Mo'-rid.     Combination  of  chlorine    with    an   element  or 

radicle. 
Chlobine,  klo'-rfn.     Yellowish  green  gaseous  element. 
Cin.o'BOFOBM.     Colorless  volatile  liquid — anaesthetic  and  spasmodic, 

used  externally. 
Chlobo'ma,  klo-ro'-mah.     Green  malignant  tumor  of  the  periosteum 

covering  the  skull. 
Cholecystbct'omy.     Excision  of  the  gall  bladder. 
Chol'bba,  koH-e-rah.     Disease  marked  by  purging,  vomiting,  griping 

spasms,  etc. 
Chol'bra,  Asiat'ic.     An    infectious  and   malignant   form  of  cholera, 

usually  fatal,  caused  by  coma  bacillus. 
Chol'kra  InfantVm.     Cholera  in  children  during  summer. 
Choi/era    Mor'bus.     Gastro    enteritis,    with   vomiting,  diarrhcBa  and 

cramps. 
Choles'tbric.     Crystaline  fatty  substance  from  bile  and  nerve  tissue. 
Chon'drin,  kon'-drin.     Proteid  substance  from  cartilage. 
Chore'a.     St.  Vitus  dance.     A  nervous  disease  with  irregular  and  in- 
voluntary movements  of  the  limbs. 
CnBON'ic,  kron'-ik..     Long  continued,  not  acute. 
Chyle,  kll.     The  milky  liquid  formed  in  the  lacteals  after  digestion. 
CiiYLOPOiET'ic.  ki-lo-poi-et'-ik.     Pertaining  to  the  stomach,  intestines, 

spleen  and  liver. 
Cicatricial,  ink-a-ti'v<h'-al.     Of,  or  relating  to  cicatrix. 
Cica'trix,  ffi-kif'-trtk^.     A  scar  of  a  wound. 
Cil'ia,  sil'-ti-fih.     The  eye  lashes. 

Cil'iary  Ar'tkries.     Relating  to  arteries  of  the  ciliary  body. 
Cir'cle  of  Wil'lis.     Circle  of  arteries  formed  by  the  branches  of  the 

internal  carotids  and  the  basilar  on  the  base  of  the  brain. 
Circula'tion,     a  moving  in  a  circle  as  of  the  blood. 
Circumditc'tion.     Circular  movement  of  a  limb. 
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Oir'cumklbx.    Winding  around. 

Cir'cum8(1iibbd.     Limited,  confined  to  a  definite  space. 

Ciwumvai/late.     Large  papialiae  on  dorsem  of  tongue. 

Cikrho'bih.    interstitial  inflammation  of  any  organ, especially  the  liver. 

Clav'iclb.     The  collar  bone. 

Climac'tbric,    kU-nuik^'te-rik,    Critical  period   of  life,   especially  the 

menopause. 
Clim'ic,  klin-'ik.    Instruction  at  the  bed-side. 
Cum'ical,  kUn'-ik-al    Relating  to  clinic. 

Ooa(utla'tion,  kO-ag-u-lil'-shun.    Process  of  changing  into  a  clot. 
Coag'itlum.    Same  as  clot. 

Oo'cAiNB.    Colorless  alkaloid;  from  cocoa;  local  ansBsthetic  and  stim- 
ulant. 
CotKJYa'BAL,  kok-^'-i'-al.     Pertaining  to  the  coccyx. 
Coccyoodyn'ia,  kok'Si-fff^'din'-e-ah.    Pain  in  the  coccyx. 
Coc'cYX,  kok'-siks.    Small  triangular  bone  at  end  of  the  sacrum. 
Coiir'8ION«  ko'he'-^ihun.    The  force  holding  together  the  particles  of  a 

body. 
Cou'tis,  kfi'W'tu.     Inflammation  of  mucous  coats  of  colon. 
Collai*sb\    A  falling  in.     2.  State  of  extreme  prostration. 
Collat'bral.     Circulation  through  lateral  or  secondary  channels, 
Ci>li.o'dion.    Solution  of  pyroxylin  in  ether  and  alcohol  applied  locally 

to  burns,  wounds,  etc. 
Coi/loid.    Glue-like.    8,  A  non-crystalloid. 
Co'lom,  kv'-hm.     Large  intestine  from  caecum  to  rectum. 
Colum'nak  Car'nbak.  kof'um'-ni  k/tr'-nf  t.     Muscle  columns  of  carnea 

in  the  heart. 
Co'mo  Stv'i'OK.     State  of  lelhar^ry  from  severe  nervous  disturbance. 
Co'mato$k,  ku'-w^t'tun.     Relating  to  or  affected  with  coma. 
roMMrsTioK.  kom-hujiWAun.     Burning. 
Comma  Bacii.'lis.    The  spirillum  of  Asiatic  cholera. 
Commiku'tion.     Act  of  breaking  into  fragments. 
Comtlica'tion.     a  disease  occurring  with  another  and   intenaifyUig 

its  character. 
CoMix^iTioN.    The  act  of  forming  a  whole  of  rarioos  dissimilar  paitt. 
Com  ix>i  NO  Wvr'Ti  RK.     Fracture  with  external  wound  into  the  bone. 
vVm  t'KKs^  ^^*m'prtM     Folded    cloth  or  other  material  for  applying 

prt^ssure. 
CoMruKssioN   OK   Brain.     Pressuiv  upon   brain  by  tumors,  effaaioos, 

frAClurt^s,  etc. 
Con  c  v>  k,  i.  i'-t«rrv.     Pr\>sentin^  a  hollow  or  depretted  sarfaoe. 
<.  ON*  V  N  iVi\>N Van  r.     Havinii:  two  ci>ncave  facea. 
Con*  KNTKA  TioN.     The  stAie  of  beini:  brought  to  a  point. 
Con.  KT  riv^N.  i.  %->•«-*  W*,     Act  of  being  impregaaled. 
Cov.vxtON  vn  Brain.     Ossiea^ed  suti^  pKHiuced  by  Ttolest  blows  or 

v\>N.^.v  -OK-       ;     Rxiy  wh;ch  p«'rm:i5  cooductioii.     {%)   Grooined  i»- 
x;run\ect  Ur  crindi&c  knife. 
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Con'dylb,  kon'-dil.    Round  eminence  at  articular  end  of  bone. 

Con'dyloid,  kon'di'loid.     Resembling  or  relating  to  a  condyle. 

Confinb'ment,  kon-fln'-ment.    Childbirth,  or  period  of  childbirth. 

Con'flubnt,  kan'-fluent.     Flowing,  or  running  together. 

Congen'ital,  kaii-jen''i-ial.     Existing  from  birth. 

Conges'tion,  kon-jet^ 'Chun,     Excessive  accumulation  of  blood  in  a  part* 

Comgbs'tion  of  the  Lungs.  Excessive  accumulation  of  blood  in  the 
lungs. 

Congbs'tive  Fever.     Malarial  fever. 

Conglom'erate.     To  collect  into  a  round  mass. 

CoNJUNCTi'vA,  kon-jungk-tV-vah.  Delicate  mucous  membrane  lining 
eyelids  and  covering  eyeballs. 

CoNJUNcnvi'Tis,  kon-jungk-ti-vV'tis.    Inflammation  of  conjunctiva. 

Conne(/tiye  Tissue.  The  tissue  which  supports  and  binds  together 
the  structures  of  the  body. 

Constipa'tion,  kon-sti-pW-$hun.  Infrequent  or  incomplete  evacuation 
of  bowels. 

Constitu'tional  Diseas'bs.     Disease  affecting  the  whole  body. 

Constric'tob.     Muscle  which  contracts  an  opening. 

Conbump'tion,  kon-aump'-ghun.  Any  wasting  of  body,  particularly  pul- 
monary phthisis. 

Conta'gion.  (1)  Communication  of  disease  through  contact  or  prox- 
imity.   (2)  Contagium. 

Conta'gious,  kon-tW-jug.    Communicable  by  contagion. 

Conta'gium.    The  agent  by  which  a  disease  is  transmitted. 

CoHTiou^nr,  kon-H-gu-i-U.    Contact. 

Contik'ued  Fe'ver.     Fever  without  intermission  of  symptoms. 

CoNTiiru'iTT,  konrti-nu'-i-U.    State  of  being  continuous. 

CoHTiNu'iTT,  Solution  of.     Fracture. 

Contra(/tion.     a  drawing  together  or  shortening. 

CoNTu'siON.    (1)  A  bruising.     (2)  A  bruise. 

Conyalbs'cbncb.     Period  of  recovery  from  disease. 

Cokybr'gent,  kon-Der^-jent.  Tending  to  the  same  point  from  different 
places. 

OoN^VEX,  kon'-veks.     Having  an  elevated  rounded  surface. 

Convul'sion.    An  involuntary  contraction  of  voluntary  muscles. 

Conyul'sion,  Pubr'pbral.    Convulsions  during  parturition. 

Conyul'sion,  URB'inc.     Convulsions  due  to  uremic  poison. 

Co-ordina'tion.     Harmonious  working,  especially  of  muscles. 

Cop'PBRAS.     Ferrous  sulphate  (Fe  So^+THjO). 

Cor'acoid,  kof^'Orkoid.    Resembling  a  crow's  beak. 

Cord,  Umbil'ical.  Cord  connecting  child  in  utero  to  the  placenta 
(after  birth). 

Co'rium,  ko^-re-um.    The  true  skin  beneath  the  epidermis. 

Cor'nba,  kor^-ne-dh.    The  transparent  anterior  part  of  the  eyeball. 

Cor'onary,  kor^'6-7MrT6,    Encircling. 

28— B. 
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Cob'onbr.     Officer  who  holds  inquesis  over  mysterous  deaths. 

Corpse,  korp9.     Dead  body  of  a  human  being. 

Cor'polbnct.    Obesity,  fatness. 

Cor'pds  Callo'sum.    The  mass  of  white  substance  joining  cerebra 
hemispheres. 

Cor'posclb,  kor^'jms'l     A  small  body.    A  cell. 

Cob'pusclbs  OF  Blood.    Red  and  white  blood  cells. 

CoitRo'siVB,  ko-ro-m.     Destroying  or  eating  away. 

CoRRo'siYB  SuB^LiMATE.     Mercuric  chloride. 

Cor'regator,  kor'-ugd-tor.     A  muscle  producing  wrinkling. 

Cur'tkx.     Bark,  or  external  layer. 

Cor'tical,  kor'-iekal.     Pertaining  to  the  cortex. 

Cos'molinb,  koz'-mo-Un    Vaseline. 

Cos'tal.     Of  or  relating  to  the  ribs. 

Cramp.     Painful  spasmodic  contraction  of  muscles. 

Cra'nial,  krW-ne-al.    Of  or  relating  to  cranium. 

Cra'nium,  kra'-ne-um.    The  skull. 

Crema'tion,  kre-rmV'Shun.     Burning  of  dead  bodies. 

Cricoid  Car'tilaob.     Ring-like  cartilage  at  lower  part  of  larynx. 

Croup,  kroop.     Disease  of  the  larynx  with  dysponea,  stridulous  breath- 
ing, and  dry,  harsh  cough. 

Cru'ral  Arch.     Same  as  femoral  arch. 

Cul'-de-8ac,  kooV'de-sak.     Tube  or  cavity  closed  at  one  end. 

Cul'-de-8ac,  Douglas's.     Pouch  at  posterior  part  of  uterus. 

Cul'ture.     Cultivation. 

Curette',  kuret'.     Instrument  for  removing  granulations  and  growtl^ 
by  scraping. 

CuRRic'uLUM  kvr-ik'-U'lum.     A  prescribed  course  of  study  at  college. 

Cuta'neous,  ku  td'-ne-nii.     Of  or  relating  to  skin. 

Cu'ticle,  kii'-ti-kl.    The  epidermis  or  outer  layer  of  skin. 

Co'tis,  ku'-tis.    The  skin,  especially  the  true  skin. 

Cyano'sis.     Blueness  of  skin  from  deficient  oxygenation  of  blood. 

Cyanot'ic,  ai  an-oV'ik,    Affected  with  cyanosis. 

Cyst,  mt.     Any  membraneous  sac  containing  liquid. 

Cys'tic,  !<is''tik.     Relating  to  or  having  cysts. 

Cysti'tis,  ifist-V-tU.     Inflammation  of  the  bladder. 

Cybt'ocele,  Jiifit'-0-ii('i     Hernia  of  the  bladder. 

Cystot'omy,  xutt-oV'O-nw.     Operation  of  cutting  into  the  bladder. 


D 

Death,  dWt.     Extinction  of  life.     Absolute  and  permanent  cessationi 

of  vital  function. 
Deatii'-rate.     The  proportion  of  persons  dying  to  those  surviving. 
Death'-rat'tle.     The  rattling  sound  in  the  throat  of  a  dying  person. 
Decalcifica'tion.     Removal  of  calcareous  matter  from  tissues. 


SELF   PRONOUNCING   DICTIONARY.  427 

Dbcapita'tion.  Removal  of  head  of  foetus  in  labor.  (2)  Cutting  off 
the  head  of  an  animal. 

Decid'ua,  de-Hd'-u-ah.  Membraneous  structure  produced  during  ges- 
tation and  thrown  off  after  parturition  consisting  Decidua  vera 
lining,  the  interior  of  the  uterus. 

Dbcomposi'tion.     Putrefactive  decay  caused  by  micro  organisms. 

Dacus'sATB,  dektut'at.    To  cross  like  the  letter  X. 

Defbca'tion,  def-e-kW-shun.    The  act  of  discharging  the  faeces. 

Deform'itt,  de-foT-mi'te.  A  malformation.  This  may  involve  the 
whole  body,  as  in  dwarfs,  of  whom  there  have  been  some  remark- 
able peripatetic  specimens. 

Dbobnbra'tion.    Change  of  tissue  from  a  higher  to  a  lower  form. 

Dbgbnbra'tion,  Calca'rbous.  Degeneration  with  deposit  of  calcium 
carbonate. 

Dbobnbra'tion,  Col'loid.    Change  of  tissue  into  a  jelly-like  substance. 

Deobneba'tion,  Fattt.  Change  of  tissue  into  fats,  (b)  Amyloid  de- 
generation. 

Degbnbra'tion,  Mu'coid.    Change  of  semi-solid  tissue  to  mucous. 

Dbgrbb',  dt-gre^.    A  step;  a  space  in  progression. 

DBnYDRA'TiON,  de-hi'dru/'Shun.    Removal  of  water  from  a  compound. 

Dblir'ium,  de-Ur^-e-um.  Derangement  of  the  mind  marked  by  excite- 
ment, incoherent  speech  and  illusions. 

Dblir'ium  Trb'mbns.     Delirum  from  excessive  alcoholism. 

Dbliv'ert,  de-liv^e-re.    Extraction  of  the  child  in  parturition. 

Dbmbn'tia,  de-men' 'She-ah.    Insanity  marked  by  weakness  of  intellect. 

Den'sitt,  den^'Si'te.    The  degree  of  compactness. 

Deo'dorant,  de-o' 'do-rant.     Destroying  odor  or  an  agent  so  acting. 

Deodori'zer,  de-o-do-ri-zer.     An  agent  that  destroys  odors. 

Dbpil'atory,  de pU-a-to-re.     Removing  hair,  or  an  agent  so  acting. 

Dbple'tion.     Removal  of  fluid,  especially  blood,  from  the  body. 

Depos'it.     1.     Sediment.     2.     Inorganic  material  collected  in  tissues. 

Dbprava'tion,  dep-ra-va'-shun.    Change  for  the  worse;  deterioration. 

Dbprbs'sant.     a  medicine  which  retards  any  function. 

Dbssica'tion,  des'i-ka'-shun.     The  act  of  making  dry. 

Dbs'iccativb.    Lessening  the  moisture  of  a  wound. 

Dbsquama'tion,  des-qwa-nut'-shun.    Separation  of  scales  from  the  skin. 

Devbl'opmbnt,  de-vel'-op-ment.     Detection.     To  originate. 

Devia'tion.     a  turning  to  one  side. 

Diabb'tbs,  Insip'idus.     Abnormal  flow  of  urine. 

Diabb'tes  Mbl'litus.     Urine  contains  much  sugar. 

Diabbt'ic,  di-a-bet'ik.     Relating  to  diabetes. 

Diabbt'ic  Gan'grbne.    Same  as  sphaceloderma. 

DiAGNo'sis.     Determination  of  disease  by  examination. 

Diapedb'bis,  di'fP-pe-de'-eM.  Passage  of  corpuscles  through  the  walls  of 
blood  vessels. 

Di'aphraom,  dV-a-Jram.  Muscular  partition  between  thorax  and  abdo- 
men. 
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Diab'tols,  dt'Cuf'to-le.    The  dilation  of  the  heart  by  which  it  becomes 

filled  with  blood. 
Diffkrbntia'tion.    Specialization  of  tissue  or  of  function. 
Diffuse'.     Widely  spread. 
Digab'tric,  di'^ou^-irik.    Having  two  bellies. 
Digbs'tion,  di'jes^-te-on.    The  process  by  which  food  is  converted  into 

matter  fit  for  assimilation. 
Dilit ACTION,  dU-a-ta'-shun,    Enlargement  or  expansion  of  an  organ. 
Diphthb'ria,    cUf'the'-re-ah     Infectious    febrile    disease,    marked    by 

formation  of  false  membranes  on  mucous  surfaces,  especially  the 

throat. 
DiPLOCO(/cu8,  di/p'W'kokf-us,    Micro-organism  consisting  of  cocci  joined 

in  twos. 
Disease',  di-ze^.     Any  definite  departure  from  health. 
Disinfec'tant.   diS'in-fek^-tant.     Destroying  infection:  anything  which 

destroys  micro-organisms. 
Dissec'tion.    Cutting  up  of  the  body  for  study. 
Dibsemina'tion.     Scattered  in  separate  patches. 

Dissolu'tion,  diS'O-lu'-shun,    Separation  or  dissolving;  especially  death. 
Dibsol'vent,  diz-oV-rent.     A  resolvent. 
Dis'tal.     Remote  from  the  center  or  the  median  line. 
Dor'sal.     Relating  to  the  bacic. 

Dor'sum.     (1)  The  back.     (2)  The  superior  surface  of  a  part. 
Drachm,  dram.     A  weight  of  60  grains. 

Drain'age.     Drawing  off  of  discharges  from  wounds,  abscesses,  etc. 
Dres'sing.     Application  of  a  remedy,  or  bandage  to  a  wound. 
Drop'st.     Accumulation  of  fluid  in  subcutaneous  tissue  or  in  a  cavity. 
Duct,  dukt.     A  canal  in  the  body  for  conveying  fluid. 
Duode'nal,  du-O'dt^-nal.     Relating  to  the  duodenum. 
Duodeni'tis,  da-O'den-i-tis,     Inflammation  of  the  duodenum. 
Duode'num,  dU'O-de'-num.     The  first  portion  of  the  small  intestine. 
Du'ra  Ma'trr.    The  tough  external  membrane  of  the  brain  and  spinal 

cord. 
Dysentery.     Inflammation  of  large  intestine  with  frequent  and  bloody 

evacuations. 
Dysmenorrhe'a,  dis-inen-o-n^ah.     Difficult  and  painful  menstruation. 
Dyspep'sia,  diS'pep'-se-ah.     Impairment  of  digestion. 


Ecchymo'sis.     Extravasation  of  blood,  or  a  patch  caused  thereby. 
Eclamp'sia,  ek-lamp'-se-aJi.     An  attack  of  convulsions. 
EcTOP'ic  Gesta'tion.     Out  of  normal  place. 
Ede'ma,  t-di-'-ma.     Swollen,  congested,  puffed. 
Ef'ferent.    Conveying  away  from  the  center. 
Efflores'cence,  ef-lffr-iit^-ens.     State  of  being  efflorescent. 
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Effu'bion.     Escape  of  a  fluid  into  part. 

Empyb'ma,  em-jn-e^-mah.    Collection  of  pus  in  a  cavity,  especially  the 

chest. 
Ekam'el.     Hard,  white  substance  investing  crown  of  a  tooth. 
Encbph'aloid,  en-srf-a  laid,    Resembling  brain. 
Enceph'alon,  enrsrf-al-on.     The  brain. 
Endabteri'tis,  end-ar-ter-f-tis.     Inflammation  of  internal   coat  of  an 

arterv. 
Endbm'ic,  en-dem^-ik.     Occurring  naturally  in  a  certain  district. 
Endocar'dial.  en-do-kar^-de-cU.     Produced  within  the  heart. 
Endocar'dium.     Lining  membranes  of  heart  cavities. 
Endosmo'sis.     Passage  of  a  liquid  from  outside  to  inside  through  a 

porous  diaphragm. 
Enooroe'ment,  en-gorj'ment.     State  of  vascular  congestion. 
En'siform  Appen'dix.     The  lower  most  piece  of  the  sternum. 
Enter'tic.     Pertaining  to  the  intestine. 
Enter'ic  Fe'ver.     Typhoid  fever. 
Enteri'tis,  en-ter-l-tis.     Inflammation  of  the  intestine. 
Entero-coli^tis.     Inflammation  of  small  and  large  intestine. 
Enterogastri'tis.     Combined  enteritis  and  gastritis. 
Enterot'omy.     Formation  of  an  opening  into  intestines. 
En'trails,  en'-trah.     The  bowels  or  intestines. 
Enuclea'tion,  e-nuk-Ua'-shun.     Removal  of  a  tumor  or  organ  from  its 

envoloj)es. 
Envi'ronment.     The  external  influences  or  surroundings. 
En'ztmbs,  en'-zims.     Unorganized  ferments  formed  within  the  body. 
Epicar'dium,  ep'ikar'-de-um.     Innermost  layer  of  pericardium. 
Epicra'nium.     Structure  covering  the  cranium. 
Epidem'ic.     Attacking  many  people  at  the  same  time. 
Epidbr'mis.     The  outer  layer  of  the  skin;  cuticle. 
Epkjab'tric,  ep-iga^'trik.     Pertaining  to  epigastrium. 
Epigas'trii  M,  ep-i-ffos'-tre-um.     Portion  of  abdomen  over  stomach. 
Epiglot'tis.     Petal-like  cartilage  covering  aperture  of  larynx. 
Epilei»'tic,  ep'i'lep'-tik.     Pertaining  to  epilepsy. 
Epistax'is,  ep-is-tak'-sis.     Nose-bleed. 

Epituelio'ma.  ep-i-iht-le-fi'mah.    Cancer  composed  of  epithelium  cells. 
Epitiik'mum,  ep44M-le-um.    The  cellular  covering  of  skin  and  mucous 

membarnes. 
Equiv'alence.     State  of  being  equivalent. 
Ero'sion,  t-r(7-shun.     Eating  away  of  tissue. 
Ehup'tion,  e'rup'-shun.     A  breaking  out  of  dlsooloration  or  pimples  on 

skin. 
Rrup'tivk,  erup'-tiv.     Bursting  forth. 

Erysip'elas,  er-i-sip'-e-Uis.    Contagious  febrile  dltease  marked  by  pecu- 
liar redness  and  inflammation  of  skin  and  muouB  membrane. 
Kkysipei/atous,  er-i-gi-peP-dhtui.    Of  the  nature  of  erysipelas. 
Erythe'ma,  cr-tthe'-mah.  Rednessof  the  sklD^m  superficial  inflamma- 
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Es'cHAR,  ej^'koT'    Slough  produced  by  burning. 

Escharot'ic,  eS'kar-ot'-ik.    Causing  a  slough. 

Esophao'eal,  i'-wf-af-t-al.    Pertaining  to  the  wsophagus  or  gullet. 

Esophaoi'tis,  esofdj'V-tis.     Inflammation  of  wsophagus. 

Es'semcb.  en'enM.     The  inherent  principle  of  anything. 

Ersen'tial,  es-en'-afial.     Constituting  the  essence  of  anything. 

Etiol'oge,  i'te-oU'Chje.    Science  of  the  causes  of  diseases. 

EvAc'uANT,   e-tak^-u-ant.      Emptying;  especially  emptying  the  bowels. 

Evacua'tion,  e-tak'U'CC'Shun,     Discharge  of  contents  of  bowies. 

Evolu'tion,  ev-o-lushvn.     Development  by  which  anything  becomes 

more  complex. 
Exanthem'atous,  ckH-anthem-atus.     Marked  by  eruption. 
Excis'iON,  ek-mh'-un.     Act  of  cutting  out  or  off. 
Ex'coria'tion,   eks kore-a-slivn.     Removal,  partial  or  complete,  of  the 

skin. 
Excrement,  ekn'  krt-ment.     Anything  excreted. 
Excrementi'tious,  eka-kn-men'tuh'-vs.     Of  or  relating  to  excrement 
ExcuEs'cENCE,  eks^kri^'-ens.     Any  outgrowth  or  projection. 
Excre'ta,  ekukrek'tah.     The  excretions  of  the  body. 
Excre'tion,  eks  kre'  shun.     The  process  of  excreting. 
ExVretoky.  eks'-kre  tore.     Of  or  relating  to  excretions. 
ExFOLiA'Tfo^,  eks-fo-le-a-shun     Separation  of  dead  portions  of  bone  or 

of  sl<in  iu  the  form  of  scales. 
Exiiala'tion,  eks  hd-UV-shun.   The  throwing  off  of  vapor  from  the  lungs. 
Exiiaus'tion,  eg-zaws^-tifon.     Withdrawal  of  force. 
Expect'okant.     Causing  excretion  and  ejection  of  mucous  from  the 

lungs. 
Expectora'tion.     Coughing  up  of  matter  from  the  ohest. 
Ex'PERT,  eks'pert.     One  skilled  in  any  branch. 
Expira'tion.  eks' -pi-rd- shun.     Act  of  breathing  out  from  the  chest 
Exten'sor.  eks-ten'-snr.     A  muscle  which  extends  a  part. 
Extirpa'tion,  ekS'tir-pd'-shvn,     Complete  removal  or  destruction  of  a 

part. 
Extravasa'tion.     Escape  of  any  bodily  fluid  from  its  normal  place 

into  the  surrounding^  tissue. 
Extrem'ity,  eks-trein'-i-ie.     The  arms  and  legs;  the  limbs. 
Exuda'tion.  cks-U'dn'-tioji.    Oozing  out  of  adventitious  matter  or  tissue. 
Eye'-ijali,.     The  globe  of  the  eye. 
F^ye'iiro>v.     Fold  of  skin  covered  with  hair  above  the  eye. 


Fa'ctal, /<'T'  (thai.     Kolating  to  the  face. 
Fac'ulty.     The  statf  or  professors  of  a  college. 

Faiiu'enukit's  TiiKKMOMRTKR.     One   in   which  the  boiling  point  of 
water  is  212  decrees  and  the  melting  point  of  ice  32  degrees. 
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Fallo'pian  Lig'amebt.     The  round  ligament  of  the  uterus. 

Fallo'pian  Tubes.     Same  as  oviducts;  tubes  connected  to  uterus. 

False  Mem'brane.     Membraneous  deposit  due  to  inflammation. 

False  Ribs.     The  ribs  not  connected  with  the  sternum. 

Falx  Cerbbel'll     Portion  of  dura  mater  between  lobeiof  cerebellum. 

Falx  Ce'rebri.  Sickle-shaped  portion  of  dura  mater  between  the 
cerebral  hemispheres. 

Farad'ic,  JTir-ad'-ic.     Induced  electricity.     Faradization. 

F as' ci Ay  fas?i'-e- ah.     A  layer  of  connective  tissue  covering  muscles. 

Fas'cia  La'ta.     Broad  fascia  covering  the  thigh. 

Fat.     The  whitish,  oily  substance  of  animal  connective  tissue. 

Fau' VK8,  fnv/'Sez.     The  passage  between  the  throat  and  the  pharynx. 

FE'BRiLE,/e'-&n7.     Relating  to  fever. 

Fr'caIj,  ft'- kal.     Relating  to  or  containing  fecais. 

Fec'undate.  fekf-un-ddt.     To  impregnate. 

FEM'ORAL,/(fw'-f>- rrt/.     Relating  to  the  anterior  portion  of  the  thigh. 

Fem'oral  Canal.  Canal  extending  from  femoral  ring  to  upper  part  of 
saphenous  opening. 

Fem'orai.  Ring.     Abdominal  end  of  femoral  canal. 

Fe'mur, /^' w^.  Thigh  bone;  long  bone  articulating  with  the  knee 
below  and  the  pelvis  above. 

Ferment a'tion.     Decomposition  produced  by  a  ferment. 

Fer'tile, /er'^r/.     Able  to  produce  offspring;  capable  of  originating. 

Fes'ter.     a  superation  of  superficial  structures. 

Fe'tal.     Relating  to  the  child  in  utero. 

Fkta'tio'S,  JT'-t<T-fthun.     Production  and  developement  of  the  foetus. 

Fe'ticide. yr'-^z-*^d.     To  take  the  life  of  the  f(i*tuH  in  utero. 

Fe'tid.     Possessing  a  disagreeable  smell. 

F(e'tu8.     Child  in  utero. 

Fe'ver.     Rise  of  temperature  above  9J>''  Fahrenheit. 

Fi'ber.  An  elongated  structure  entering  into  the  composition  of  ani- 
mal and  vegetable  tissue. 

Fi'brin.     a  white  coagulating  constituent  of  the  blood. 

Fi'bro-car'tilage.     Cartilage  having  fibrous  structures. 

Fi'broid.     Resembling  fibre. 

Fil'ament.     a  delicate  threarl-like  structure. 

Fil'ifokm.     Thread-like  in  sha|)c. 

Fil'ter.     An  ai)paratus  for  separating  impurities  from  liquids. 

Filtua'tion,  jUtnTahiin.     Tlie  ofx'rjition  of  filtering. 

Fi'lum  Termina'le.     Tlie  slender  inferior  end  of  the  spinal  cord. 

Fis'surp:,  fiMh'-nr.     A  narrow  cleft  or  (ie|»ression. 

Fi%'T\3h\,  Ji»'-tri-l<i.  An  iilc«*r  with  an  ofjeniug  leadifig  from  the  surface 
to  some  internal  cavity. 

Fixa'tion,  H's-iV-Hhnn.     Tin-  act  of  ht»l(iing  in  a  fixed  position. 

FIjAq'ciu,  fldh-y-id.      VV(Nik  and  s(»ft. 

Flat'ulence.     Undue  ^'eneration  of  gases  in  the  stomach  or  bowels. 

FIjA'tv^,  fln''tvM,     Oas  in  tli(^  slomarh  or  bowels. 
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Flbx'iblb,  flekt^'i'bl.    Easily  bent  without  breaking. 

Flbx'ion,  flek'shun.    The  aot  of  bending,  or  in  a  state  of  flexion. 

Flex'or,  flekt^'Or.    A  musole  whioh  bends  a  part. 

Floating  Ribs.     Ribs  not  attached  at  both  ends;  the  last  two  pairs  of 
ribs. 

Flood'inq,  flud'-ing.     Profuse  hemorrhage  from  the  uterus. 

Floor  of  Pel' vis.     Lower  part  of  abdominal  cavity  formed  by  mus- 
cles connecting  sacrum  and  ischium. 

Flow,  flo.    To  menstruate.    To  have  escape  of  blood  or  liquids. 

Fluctua'tion,  fluC'tvirW'Shun.    Wave-like  motion,  as  of  a  fluid  in  the 
body  under  percussion. 

Flux,  fluka.     Dysentery.     Any  excessive  discharge  from  the  bowels. 

Fol'licle, /oM-W.     A  very  small  tubular  gland. 

FoLLEc'uLAH, /D^^tA^-n-tor.     Relating  to  or  resembling  a  follicle. 

Foka'men.     An  opening. 

Fora'mkn  Magnum.     Large  opening  in  occipital  bone. 

Fora'men  Ova'le.     Oval  opening  between  right  and  left  auricle  of 
foHal  heart. 

Fora'men  of  Wins'low.    Opening  between  greater  and  lesser  sac  of 
peritoneum. 

For'ceps.     An  instrument  used  in  grasping  a  part.     A  two-armed  in- 
strument. 

Forb'arm.     Portion  of  the  arm  between  wrist  and  the  elbow. 

For'bion  Bod'y.     a  substance  in  a  part  to  which  it  does  not  belong. 

Foren'sic, /ar-rW-nfe.    Legal  medicine. 

FoW^vi^K,  f(yr-mu'lah.     Combination  of  symbols  expressing  a  chemical 
compound. 

Fos'sA, /m-<7A.     a  pit  or  depression. 

Frac'ture, /m^-^iZr.     A  breaking  of  bone. 

FnKQUi^THTK'Tio^,  frog-men  UT -shun.     A  splitting  into  fragments. 

Fric'tion, /rtA:'»/(W7i.     Rubbing. 

Frontal.     Relating  to  the  forehead. 

Fumiga'tion.     Disinfection  of  an  apartment  by  exposure  to  fumes. 

FuNc'TlON,/M/l^*'-^/iun.     The  special  office  or  action  of  an  organ. 

Fi'nc'tional,  funkf-shun-al.     Relating  to  or  affecting  a  function. 

Fi'nc'tional  Disease'.     Disease  atfecting  the   function,  but  not  the 
structure  of  an  organ. 

Fun'gus.     One  of  a  class  of  plants  including  moulds,  etc. 


a 

Galac'tose,  gal-ak'-tds.     A  sugar  derived  from  lactose. 

Gall  gatrl.     The  bile;  secretion  bythe  liver. 

Gall  Blad'deb.     The  reservoir  for  the  bile. 

Gall  Cyst,  gawl  sist.     A  cyst  of  the  gall  ducts  or  gall  bladder. 

Gall  Ducts.     Ducts  leading  from  the  liver  and  gall  bladder  into  the 
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Gal'lon,  gal^m.    Measure  equal  to  four  quarts. 

Gall  Stones.     Calculus  in  gall  bladder  or  gall  ducts. 

Gal' VANISH.    Electricity  produced  by  chemical  action. 

Galvano-cau'tbry.     a  cauterization  by  wire  heated  by  galvanic  cur- 
rent. 

Gano'lion,  gang'-le-an.    Mass  of  gray  nervous  matter  serving  as  a  cen- 
ter of  nervous  power. 

Gak'grene,  gan^-grm.     Mortification  or  death  of  a  part.     Local  death. 

Gan'orbnb,  Dry.     Due  to  lack  of  blood  supply;  found  in  old  people, 
usually  called  senile. 

Gan'orbne,  Hob'pital.     a  contagious  ulceration   of  wounds  in   hos- 
pitals. 

Gan'qrbnb,  Moist.     Humid,  containing  fluid;  a  serous,  swollen  gan- 
grenous ulceration  of  a  part. 

Gam'orenb,  Senile.     Gangrene  of  old  age;  dry. 

Gan'orenous,  gang'-ffre'nus.     Resembling  or  affected  with  gangrene. 

Gas.     An  leriform  elastic  fluid. 

Gas'eous,  ga^-e-us.     Pertaining  to  gas;  of  the  nature  of  gas. 

GaSTRal'oia,  gcis-traV-je  ah.     Pain  in  the  stomach 

Gas'tric,  gas'trik.     Of,  or  pertaining  to  the  stomach. 

Gas'tric  Juice.     Clear  liquid  secreted  by  the  stomach. 

Gas'tric  Fe'ver.     Fever  resulting  from  a  diseased  condition  of  the 
stomach. 

Gastri'tis,  gan-trV-tis.     Inflammation  of  stomach  and  intestines. 

G astro- enteri'tis.     Inflammation  of  stomach  and  intestines. 

Gastrot'oxh',  gait-trot' -d-m^..     Cutting  operation  on  the  stomach. 

Gath'erincj.     a  collection  of  pus  in  a  part. 

Gaulthe'ria,  gawl-thf-rf-ah.     Winter  green. 

Gauze,  gairz.     A  light,  open  fabric  used  in  surgery. 

Gel'atin, ^W-a-^t>/.     Albuminoid  substance  from  connective  tissue. 

Gel'atin  Cul'tire.     A  bacterial  culture  in  which  gelatin  is  the  me- 
dium. 

Gen'erate,  J^«'-<?-nT^     To  originate.     To  develop. 

Qkiukra'tlo's,  j'  n-er-(i'-s/tMn.     The  act  of  reproducing. 

Gen'esis, .y>n'-6'-*w.     Production  and  reproduction. 

Gkh'it Ah^  jf'n'-i-tal.     Pertaining  to  generation  or  to  genitals. 

Gkrm,  Jerm.     First  principal  of  a  living  organism. 

Ger'man  Mea'sles.     An  infectious  disease  in  which  the  eruption  be- 
gins at  the  onset  of  the  disease:  slight  catarrhal  symptoms. 

Germ  Disease'.     A  disease  due  to  a  micro-organism. 

GBR'MicroE, .;Vr'-?;<i^.v<(i.     Agent  which  Icills  microbes. 

Ork'misw.,  j( r'-mi-nal.     Relating  to  a  germ. 

GER'yMSATioy.jer-mi-Uii'-s/iun.     Sprouting  of  a  plant:  the  embryo. 

Ge6T a'tioh,  jeii-td'-fihun.     Pregnancy;  being  with  child. 

Gland.     An  organ  which  separates  particles  or  fluids  from  the  blood-. 

Glan'ders.     Contagious  disease  of  horses,  transmissable  to  man. 

Glan'dular,  gUin'-du-lar.     Of,  or  relating  to  a  gland. 

Oft        D 
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GiiAu'BBB*8  Salt.    Sulphate  of  soda. 

GkiAUCo'BfA,  glato-W-mah.    Hardening  and  bulging  of  the  eye  ball. 

GLib'son's  Cap'sulb.    Conneotive  tissue  sheath  covering  liver,  entering 
portal  fissure,  where  it  surrounds  the  vessels  and  nerves. 

Globe  of  thb  Eyb.    The  whole  of  the  eye  ball. 

Glob'ular,  gloV-u-lar.     Resembling  a  globe;  spherical. 

Glob'ulb,  glob'-iU,    A  spherical  particle  of  matter. 

Glom'brate,  glom'-er-cU.    Clustered  together  in  a  ball. 

Glom'brulb,  Glombr'ulus.     a  cluster  of  arteries  and  veins  within  the 
malpigian  body  of  the  kidneys. 

GLtJTE'AL,  glU'te'-al.    Of,  or  relating  to  the  buttocks. 

GlYc'srine.    Colorlesss  syrupy  liquid,  having  the  chemical  formula 
of  (CsHeO,)  obtained  from  decomposition  of  fats  and  fixed  oils. 

GLt'coGEN.     A  starch  obtained  from  animal  tissues. 

Goitre.  g&C-t^.     An   enlargement  of  the  Thyroid  gland   causing  a 
swelling  in  front  of  throat. 

Goi^ocoo'cus,  gon-O'kok'-us.     Germ  causing  gonorrhcpa. 

GotT.     Disease  marked  by  painful  inflammation  of  the  joints,  accom- 
panied with  deposits  of  sodium. 

Grain.     The  twentieth  part  of  a  scruple. 

Gramme.     Unit  of  weight  in  metric  system. 

GraVid.     Pregnant. 

Gray  Matter.    Portion  of  the  brain  and  central  nervous  system  hav- 
ing a  gray  color. 

Groin.     The  lower  lateral  part  of  the  abdomen  above  the  thigh,  ex- 
tending along  Poupart's  ligament. 

Gut.     Intestines. 


H 


Hab'it.  (1)  A  regular  practice.  (2)  Disposition  of  bodily  tempera- 
ment. Chorea,  spasm,  spasmodic  movements  of  voluntary  mus- 
cles occuring  habitually. 

Hab'itat.     Region  in  which  an  animal  or  plant  lives  naturally. 

Hair-fol'licle.  Flask-shaped  depression  in  skin  containing  hair 
root. 

Ha'lo,  hd'ln.     A  ring  around  anythiDg. 

Ham'sthings.  Either  of  two  tendons  forming  inner  and  outer  bound- 
aries of  popliteal  space. 

Hancj'nail.     Splitting  of  epidermis  at  side  of  nail. 

Harts'uokn.     Linumentum  ammonia  carbonate. 

Haver'^ian  Canal  or  Tube.  Intercommunicating  canals  running 
through  bone. 

Heart.  Hollow  muscular  organ  which  drives  blood  through  the  ar- 
teries. 

Heat'-stroke.     Overwhelmed  bv  excessive  heat:  sunstroke. 
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Hbc/tic  Fb'yer.    Slow  fever  with  irregular  exacerbations  in  phthisis. 

He'lix,  M'Uks.     Rounded  outer  edge  of  external  ear. 

Hbmastat^ic.     Agent  used  to  arrest  hemorrhage. 

Hematog'enous,  Jum-at-cj'-e-nus.    Containing  or  relating  to  blood. 

Hemato'ma,  ?iem-at-f/-mah.     A  blood  tumor. 

Hemiple'oia,  hemuple'-je-ah.     Paralysis  of  one  side  of  body. 

Hem'isfhere,  hem'-is'fer.     Either  lateral  half  of  cerebrum. 

Hem'orrhoids.     A  pile,  vascular  tumor  in  rectal  mucous  membrane. 

Hemotho'rax,  henirfhthf/'raks.     Hemorrhage  in  the  thorax. 

Hepat'ic,  hep-at*-ic.    Of  or  relating  to  the  liver. 

Hepat'ic  Lobes.     Lobes  of  the  liver. 

Hepati'tis,  hep-at-V'tis.     Inflammation  of  the  liver. 

Hepatiza'tion.     Conversion  of  tissue  into  liver-like  substance. 

Hep'atocele,  Tiep'-at-O-gel.     Hernia  of  liver. 

Hered'itart,  her-ed'-i-ta-re.     Transmitted  from  parent  to  offspring. 

Hermet'ic,  Jur-met'-ik.     Sealed.     To  exclude  all  atmospheric  air. 

Her'nia.  Displacement  of  an  organ  or  a  tissue  through  an  abnormal 
opening. 

Hero'ic,  hJe-ro'-ik.     Bold,  severe. 

Her'pes,  her'-pi'Z.  Inflammation  of  skin,  marked  by  cluster  of  little 
vessicles. 

Hk/cough,  hic'-kup.  Quick  inspiratory  sound  from  spasm  of  dia- 
phragm and  glottis. 

HroRo'sis,  hi-dro'-Hs.     Excessive  sweating. 

Hi'lum.     Depression  in  the  edge  or  border  of  an  organ. 

Hip.     Region  between  body  and  thigh. 

Hippocrat'ic  Face.  The  peculiar  expression  of  the  face  immediately 
before  death. 

His'tioid,  his'-te-oid.     Formed  from  a  single  tissue. 

Histochem'istry,  hiS'td-kem'-iS'tre.     Chemistry  of  organic  tissues. 

Histol'oqy.  Science  treating  of  minute  structure  and  composition  of 
tissue. 

Hives,  hivs.     Urticaria,  or  any  vesicular  skin  eruption. 

Homeop'athy.  System  of  treatment  professing  to  cure  by  infinitesi- 
mal doses  of  medicines  which  will  cause  in  healthy  tissue  diseases 
similar  to  the  one  to  be  cured. 

Homoge'neous,  ho-mo-Jf-ne-ns     Of  same  quality  throughout. 

Homogen'esis,  Jvo-mo-jen'-e-sU.  Reproduction  in  the  same  way  in  all 
generations. 

Hook.     Instrument  with  curved  end  for  making  traction. 

Hos'piTAL,  7i08^-pit-l.     A  building  for  the  treatment  of  the  sick. 

Hu'merus,  hrC-Tner-tis.     The  bone  of  the  upper  arm. 

Humid'ity,  humid'-i-te.  Moisture:  particularly,  degree  of  moisture  of 
atmosphere. 

Hu'mor,  hu'  mor.     Any  fluid  of  the  body. 

Hu'moral.     Pertaining  to  the  humorous,  arm  bone. 

Hun'ter's  Canal'.  Triangular  space  between  adductor  longus  and 
adductor  magnus  and  vastus  internus  muscles. 
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Hy'alinb,  hV'Olrin.    Glassy. 

Hydrargyr'ia,  ht-drar-jer^-e-ah.    Chronic  mercury  poisoning. 

Hydbar'otkum.    Latin  for  mercury. 

Htdrab'otsm,  hUdrar^'jUm.     Chronic  mercury  poisoning. 

Hy'drate,  hV'drat.    (1)  Compound  of  a  radical  with  hydroxyl.  (2)  Com- 
pound of  a  substance  with  water. 

Htdre'mia,  hl-dre^-me-ah.     Watery  condition  or  the  blood. 

Htdrocar'bon.    Compound  of  carbon  with  hydrogen. 

Hy'drocele,  hV'drd-cel.    A  collection  of  watery  fluid,  especially  about 
the  testicle. 

Hydrocepr'alus,  hhdrO'i^'-al'Us.    Accumulation  of  fluid  within  the 
cranium. 

Hydrochlo'ric  Ac'id.     Colorless  gas.     Also  aqueous  solution. 

Hydro'gbn.    Colorless  gas,  the  lightest  element  known. 

Hydrom'eter.     Instrument  for  measuring  specific  gravity  of  liquids. 

Hy'drops,  hV 'drops.     Dropsy. 

Hy'oiene,  hV'je-en.     Department  of  medicine  treating  of  health  and  its 
preservation. 

Hygroscop'ic.     Absorbing  moisture  readily. 

Hyglos'bus.     Cormea  of  hyoid.     Side  of  tongue. 

Hy'oid  Bone.     U-shaped  bone  at  base  of  tongue. 

Hyperpyrex'ia,  hi-per-pl-reks^-e-ah.     Unusually  high  fever. 

Hypersecre'tion,  hi-per-se-kref'Shun.     Excessive  secretion. 

Hypertroph'ic,  hiper'trof-ik.    Relating  to  or  marked  by  hypertrophy. 

Hyper'tropuy.     Abnormal  enlargement  of  a  part  or  an  organ. 

Hyphidro'sis.     Deficient  perspiration. 

Hypino'sis,  kip-in-o'-sis.     Production  of  sleep  or  of  hypnotism. 

Hypnot'ic,  hip-iutV-ik.     Inducing  sleep. 

Hy'poblast,  hl'-pd'blast.     The  most  internal  of  the  layers  of  the  primi- 
tive embryo. 

Hypochondri'asis,  hi'pO'kan-drV-a-sis.     Mental  disorder  with  unneces- 
sary anxiety  concerning  the  health. 

Hypochro'mia,  hlpd-kr(7-me-ah.     Deficiency  in  color. 

Hypodermat'ic,   ki-po'der-mat'-ik      Situated   or  applied   beneath  the 
skin. 

Hypoder'mic.     The  same  as  hypodermatic. 

Hypogas'tric,  hipn  gas'-irik.     Pertaining  to  the  hypogastrium. 

Hypogas'trium.     The  lower  middle  region  of  the  abdomen. 

Hvpoglos'sal,  hi-pd-gMsal     Situated  beneath  the  tongue. 

Hypoglot'tis,  hl-po-gloi'-vi.     Ranula. 

IIys'teria.    hvi'-t&-reah.     Functional    disease,    especially    of   women, 
marked  by  lack  of  self-control  over  actions  and  emotions. 

Hysterec'tomy,  his-ter-ek'-trhme.     Excision  of  the  uterus. 

I 

Ic/teric,  ihf-ttr-ik.     Relating  to  or  affected  with  jaundice. 
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(/tub,  ikf-tus.     A  stroke;  a  sudden  attack. 

d'ioct,  id''i-(hde.     Extreme  dementia. 

diopath'ic.    Self-originated,  independent. 

DiosTii'cBABY,  id'i-o-itln^-krd'«e.     A  disposition  of  mind  or  body  peculiar 

to  an  individual. 
d'jot,  id'-i-ot.     One  who  is  without  understanding. 
lbo-ck'cal  Valve.     Fold  of  mucous  membrane  between  ileum  and 

c»)cum. 
leo-coli'tis.     Inflammation  of  ileum  and  colon. 
l'eum,  it-e-um.     Last  portion  of  small  intestine  ending  In  cu>cum. 
l'svb,  iFi''tis.    State  of  severe   pain  with  vomiting  and   prostration, 

from  intestinal  obstruction. 
l'iac,  W  e-ak.    Of  or  relating  to  the  ilium. 
l'iac  Crest.     Upper  free  edge  of  ilium. 

l'iom,  H^-eum.     The  flat  upper  portion  of  the  innominate  bono. 
mme'diate,  imf-didt.    With  nothing  intervening. 
mmbm'sion,  im-er^shun.     Act  of  plunging  into  a  fluid. 
mmobil'ity,  im-d'bit'i-te.    Stationary,  not  capable  of  being  moved. 
mmune'.  imnn'.     Protected  against  disease,  as  by  innoculation. 
mmu'kity.     State  of  being  immune. 

BfPAc'TED,  im-pak^'ted.     Driven  in;  firmly  fixed  in  anything. 
mpac'tion.     Condition  of  being  packed. 
mpek'meable.     Not  affording  a  passage  through. 
mper'vious,  im-per'-ve  US.     Not  penetrable. 
mpre(jna'tion.  im-preg-nn'-tihun.     Act  of  bating  pregnant. 
MPREs'siON,  im-presh'-un.     A  depression  or  indentation. 
m'pulse  of  tue  Heart.     Heart  sounds. 
mpu'rtty,  itii-pW-ruU.     Not  pure,  unhealthful. 
NAs'iMATE,  in-an'-irniit.     Lifeless. 
hani'tion.     f^xhausiion  from  lack  of  food. 

nahsim'iable,  in-cut  im'i-o-lA.     Not  capable  of  b<i ni;  asiiimilati'd, 
ncinera'tion.     Act  of  reducing  Ut  aslu'h. 
ncised',  in  nzd\     Cut;  laid  ojM'n. 
Ncis'iON,  in-ffizfi'Un.     The  act  of  cutting 

hcompat'iblk.     Not  suiiabht  for  tiiniultant'oiu  iidniliiiMLralloii. 
xcorpoka  TioN.     Mixing  of  a  hiihhtanc**  with  anollHr 
ncuba'tiox,  !><-/.- '/.//'/' *////n.     iVriod   l><'tw«*.*5ii   lniplaiiUii|/  of  a  dl^'aM* 

and  its  d^-v^fJoj^nii-nt. 

NDENTa'tiON,  ijt^fUn-ln'  m/iuu.      A  pit  or  d«'pl'4t»iiloli 

k'dex,    in'-d^JcH.     ^a,  'l'h<'   flrnl   I1ijK'»       ''m   !<'»•'"   "'    iimm »»ii if iim-u I  of 

any  pari  w;iJ;  a  Wn-ii  hlaridard 
XDISPO-r'nON.  at^di^  p*,  m'  fhun       HUM-  of  \ii'\iiy  HI 
S  L»OI..      '^.  r;.  >Ja,;,fii' <;'yf|j|>/;ijf,<j  \r»iit\  iwWyn 

K'DUliA,!  J  i^     If/  4ii  r*i  ttjii       JiijMi<  IM  *J 

XDCKATJO*       il*.  'ium'  Mhuu         Ot«*t«    */f    huMlimn'  •/!    iiMHit^nlijg 
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Imfas'ticide,  in-fam'-tu-id.    Act  of  killing  an  infant. 

Ixfett'.  m^fekt.  The  act  of  infecting,  aa  bj  germs,  or  iBBOciilation, 
contact,  etc. 

IsTFEcnoK,  inr/d^'$hun.    Communication  of  disease  from  ose  to  another. 

IxFEC^Tious.  Commanicable  by  infection  bj  direct  and  Indirect  con- 
tact, but  not  through  the  medium  of  the  atmosphere. 

Ivfe'rior.  in-f^^e'Cr.     Beneath;  smaller. 

Iitfil'trate.     Material  deposited  in  tissue  bj  infiltration. 

Ivflamma'tion,  m-flamrfV'ihun.  Coniiiion  of  tissue  marked  by  red- 
ness, pain,  heat  and  swelling. 

Istfluek'za,  in-flu-en'-zah.  Epidemic  disease  with  general  depression, 
heaviness  over  eyes  and  distressing  fever. 

iH^GunvAL,  in'-gtein-oL    Of  or  relating  to  the  groin. 

Ikhala'tiok.     Drawing  of  air  into  the  lungs.  A  medicine  to  be  inhaled. 

Inheb'it.     Prevent. 

Ihhibi'tion.     Arrest  or  suspension  of  any  process. 

Iithib'atoby,  in-hib'-U-o^e.    Producing  inhibition. 

Iheuma'tioit.     Put  in  the  ground;  the  sepulture  of  the  dead. 

Ihjbc'tbd,  in-Jek'-ted.     Filled  by  injection;  filled  with  blood  or  fluid. 

Ixjec'tiok.  Act  of  throwing  liquid  into  a  part,  especially  the  rectum 
and  blood  vessels. 

Inkomika'ta,  in-om-in-^l-tah.  Pertaining  to  arteries,  veins,  bones,  etc., 
nameless. 

Inkomina'tum,  in'Om-in'fT'tufn.  Large  flat  bone  forming  sides  of  the 
pelvis. 

In(k;ula'tioh.     Insertion  of  virus  into  body  to  cause  disease. 

Inorgan'ic,  in-or-gan'-ik.     Not  organic. 

iN'quKHT,  in'-ktPest.    Judicial  inquiry  into  manner  of  death. 

Inhan'itary,  in-mn-itri'Te.     Not  sanitary. 

Inhbc^ticides.     Substances  for  killing  insects. 

Inskn'siblk,  in-nen'-si-bl     Devoid  of  sensibility. 

Inhbr'tion,  in-Her'-shun.  Attachment  of  a  muscle  to  the  bone  which  it 
moves. 

Insid'ious,  in-std^-e-iui.    Treacherous,  stealthy. 

Insola'tion,  in-ftO'ln'shun.  Overwhelming  by  excessive  heat;  sunstroke. 

Inhoi/l'hle,  in-mV-H'hl.     Not  soluble. 

Inspfx'tion,  inrfq)ek^'Shun,     Examination  by  the  eye. 

Inhcfpic'ibncy.     Lack  uf  capacity  for  Dormal  action. 

iNhUKKLA'TiON,  in-irtif-fldithu 71.     Act  of  blowing  into  a  cavity. 

iNTKn'uMKNT.     The  covering  of  the  body;  the  skin. 

Inteuaktic'i  LAR.     Between  articulating  surfaces. 

lNTt:m'0^'TAi..  iU'ter'koi^-taL     Hetween  ribs. 

Intek'mknt.  [In  and  terra,  earth.)  Buried  in  earth. 

Intkumit'tent.     Having  periods  of  interruption. 

Intkk'nal.     That  which  is  placed  on  the  inside. 

In  ikuon'eois,  in-ter-ox-i-ous.     Between  bones. 

Intkh'sthes.  in'terntin'fs.     Intervals  between  organs  or  parts. 
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In'tkbyal.     Space  between  two  things. 

Iktks'tihal.    Of  or  pertnining  to  the  intestines. 

Intbs'tinb.     Membraneous  tube  from  the  stomach  to  the  anus. 

lNTU8su8CBi>'riox.  Invagination  of  a  portion  of  intestine  into  an  ad- 
jacent portion. 

Inva'sion,  in-T(T-zhun.     The  onset  or  attack  of  a  disease. 

Invsr'sion,  in  ver^-Hhun,     Act  of  turning  inward  or  upside  down. 

Invol'untary,  in^ror-un-Ul-re.     Performed  wiihout  the  will. 

Iki'tis,  I  rV-tu.     Inflammation  of  the  iris. 

Irrbg'ular,  irreg  uUir.     Not  regular. 

Ir'ritant.     Causing  irritation. 

Ischiat'ic,  u  H  (W'ik     Relating  to  the  ischium. 

Is'oLATE,  vi'-O'idU.     To  separate  one  from  the  other. 

Is'suE,  M'R.  A  suppurating  ulcer  formed  and  kept  open  by  the  in- 
sertion of  an  irritant  body. 

Isth'mus,  ist-muif.     Narrow  band  of  tissue  connecting  two  larger  parts. 

Itch'ing.     Pruritls. 


Jaun'dice,  jamn'-dis.  Yellowness  of  skin,  ey<;s  and  tissues  from  im- 
pregnation with  bile  pigment. 

JEJu'NUM,^*«-^V7-nMm.  Portion  of  the  small  intestine  between  duodenum 
and  ileum. 

Joint.     .loined;  articulated;  apposition  of  two  opposing  surfaces. 

Ju'gular  Veins.  The  large  vems  of  the  neck,  comprising  internal, 
external,  anterior  and  posterior. 

Juice.     The  expressed  fluid  of  muscl<*. 


K 


Kekati'tis.  kei'-<it  y Hm.     Infljimmaiioii  of  the  cornea. 

Kid'xey.     Ofif  of  twr>  trhiudular  bodies  in  the  lumbar  region  concerned 

in  secret inj:  iirirn',. 
Kil'o^;kammk.     Kii.'oijTKK,    Kii/omkthe.       One    thousand    grammes, 

litr«->  or  mcir«'s. 
Knek.  fn  .      Rf'i,Mori  <»f  articulation  of  leg  and  thigh. 
Kxit'mN"..  nit'  inij      I'm  ion  of  fracture<i   bone. 
Ko<  h'>    Lvmi'h,   htk'M  Umf.     (ilyccrine   extract  of   culture  of   bacillus 

».-! -.1.    _:. 
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Lab'arraque*8  Solu'tion,  lab'-ar-cLk's.     Solution  of  chlorinated  soda. 

La'bia,  W'be-ah.     Plural  of  labium. 

La'bia  Majo'ra.     Larger  of  the  two  vaginal  lips. 

La'bia  Mino'ra.    Smaller  of  the  two  vaginal  labia. 

La'bial,  la'-b^-cd.    Relating  to  the  lips,  or  to  a  labium. 

La'bor,  Ul-'boT.    The  act  of  bringing  forth  a  child. 

Lab'oratouy.     A  room  fitted  for  experimental  work. 

Lacera'tion.     a  tearing;  a  torn  wound. 

Lach'rymal,  lak'-re-mal.    Relating  to  tears. 

Lacii'rymal  Ductis.     Ducts  conveying  tears  into  the  nose. 

Lac'tate,  Idkf'tilt.    A  salt  of  lactic  acid. 

Lac'teal,  Uikf'te-al.     Relating  to  milk. 

I^ac'teals.     Chyliferous  vessels;  vessels  absorbing  chyle,  lymph,  etc. 

Lac'teous,  lak^-tt'Ous.     Lactic. 

Lac'tic,  lak'-tik.    Pertaining  to  or  resembling  milk. 

Lac'tic  Ac'id.     Syrupy  liquid  occurring  in  four  varieties. 

Lacu'na,  la-ku-'nah.     A  small  depression  or  pit. 

LACu'N.i*:,  Id-kW  ne.    Certain  dark  spots  in  bone  with  thread-like  lines 

running  from  them,  seen  in  bone  under  magnification. 
Lamhdoi'dal,    lam-doC'dal.     Pertaining  to  junction   of  occipital  and 

parietal  bones. 
liAMKi/LA.  lam-et'tth.     A  thin  plate,  as  of  bone. 
Lam'ina,  lam'-in-ah.     A  thin  plate  or  layer. 

Lax'cet,  hin'-set.    Two-edged,  pointed  knife  for  making  small  incisiolis. 
Lan'cinatino,  Uin'-ffin-d'ting.     Sharp,  acute. 

Lap'aro-cystot'omy,   liip'-ar-d  sist-ot'-o-me.      Colostomy   through   abdo- 
men. 
Laparot'omy,  lap-ar-of-o-me.     Operation  of  cutting  through  abdominal 

wall. 
Larda'ceoi's,  hlr-dn'-se-us.     Resembling  lard. 
LARVN'ciEAL.  l(ir-itL-j(-(tl.     Relating  to  the  larynx. 
Laryn(;i'tis,  htr  in-jV-tVi.     Inflammation  of  the  larynx. 
Lahyn(jot'omv.  lar-inn-got'-n-me.     Act  of  cutting  into  larynx. 
Lak'ynx,  /'ir'-irif/k^.     Portion  of  air-passages  between  base  of  tongue 

and  trachea. 
La'tp:nt.  hl'-tent.     CV)nc«'5iled.   hidden. 
Lat'kual.     Relating  to  or  situated  upon  the  side. 
I.at'eral  Si'ntsks.     Veins  of  dura   mater   diverging   from   occipital 

protubi.' ranee. 
i.ATis'siMTs  Dor'si.     Muscle  connected  to  the  spines  of  six  lowerdorsal 

and  lumbar  and  sacral  vertcbne.  crest  of  ileum,  and  three  or  four 

lower  ribs. 
Lau'danum,  Uiir'-daii-iim.     Tincture  of  opium. 
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Lauqii'img  Gas.     Nitrous  oxide  gas. 

Lax'ativk,  laM-a-tm.     Mildly  purgative. 

Laxa'tor,  laks-af'tor.    A  muscle  which  relaxes  a  part. 

Leg.     Part  of  lower  extremity  between  knee  and  ankle. 

Lbns,  lem.    The  transparent  lens  in  the  eye  behind  the  pupil. 

Lemtic'cjlar,  len-tik^'U-lar.  'Shaped  like  a  lens  or  lentil. 

Lep'br.    Person  affected  with  leprosy. 

Lbp'rosy,  lep'-ro-se,  A  chronic,  infectious  skin  disease  with  iwellingSf 
redness  and  infiltration  of  skin. 

Lbp'rous,  lep'-rtis.     Relating  to  or  affected  with  leprosy. 

Leptoceph'alus.    Monster  with  very  small  head. 

Lep'tothbix,  lep'-to-thriJcM.    Genus  of  bacteria  from  tarter  of  teeth. 

Le'sioh,  te'-zhtin.     A  hurt,  a  wound  or  disease  of  a  part. 

Lb'thal,  U*  thai     Fatal. 

Leth'argy,  Idh'-ar-je.    State  of  drowsiness  or  stupor. 

LBUCHE'sfiA,  In-kf^-me-ah.  Usually  fatal  diseane,  with  abnormal  in- 
crease in  number  of  white  bl^xKl  corpuscles. 

Lec'cocyte.  liT'kO-9it.     White  blood  corpuscle, 

Lbo'coxai5ES,  lu'-h'f  iriohrfn*.  Albuminous  constituent  of  putrefying 
material. 

Lbuoorrhe'a,  lil-kf/r-i^-ah.     Whltihh  discharK'?  from  female  genitals, 

Leva'tor,  let'*y-tor.     A  muscle  whicii  lift»*  a  part. 

Lig'ament-     a  f5brous  band  connecting  ♦-nds  of  rnovabi<:  \p'fUH%. 

Liga'tiox,  I'l-g'T'tion.     Act  of  applying  a  Jigat«jr<;. 

Lig'atcre,  U/jn'trir     Threa/1  tttr  tying  tkinmi  a  part 

Limb.  hm.     One  of  \\,h  exiremiti*^  of  tb<?  h^Ay 

LnrE.  Vn.     ^>oe-lweifTh  of  ao  in';h, 

LtB'EAR.  Ixu-^-ar.     lifAt^iirr/  Uj  or  r<rv-fni/Uig  a  .<r<*i. 

Lnrr.     Soft.  abv>r'^r*t  ^r*t%*t.fit(  ffUk^f,  by  \/.f:k\hf^  U/  iim-ja^.h  ,iu*'h  ';ioih 

Lipe'mia.  O-j/i^-rrus^jh       Vft'^utyf,  of  f;«t  iU  th**  bJv/^ 

Lipo'ma.  rt'p'V'fi'^th      Fafy  KuUi'tt 

\A'ii}:<>lL.  '/-k  '^/r       A  ,.'.-.. o- 

hfi^voh  Am's::.  ii'-h'/'/r  »to/  /t^  '      'It  f  V.^.^l  ^.ii,.h  tit*   hu.hi>/i, 

Li'tcil  •  ->'       -',  ':*-€,',.*'   '/  >  '///' '/O'   'M» »,//-« 'My 
J»2;l.    - ' 


*•'    '  / 
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Locomo'tion,  IThko-mo'-Bhun,    Act  of  moving  from  place  to  place. 

Loins,  Unm.    Portion  of  back  between  ribs  and  pelvis. 

LoNGKv'iTY,  lon-jer'-it-e.     Long  life. 

Lumab'go,  lum-hW-gO.    Pain  in  the  loins. 

Lum'bar.     Relating  to  the  loins. 

Ld'mbn,  Ixi'-men.    Empty  spaces  between  the  walls  of  a  tube. 

Lu'nar  Caus'tic,  lu'-nar  kaws^-tik.    Silver  nitrate. 

LuMGK.     The  organs  of  respiration  filling  either  side  of  the  chest. 

Ly'ing-in,  W'tng-in.    The  puerperal  state. 

Ltmfh,  Umf.     The  clear  fluid  circulating  in  the  lymphatics. 

Ltmphadbni'tis,  lintf-ad-en-V-tu,    Inflammation  of  the  lymphatic  gland. 

Ltmfhadeno'ma,  Hn^'ad-enG^'Tnah.    A  tumor  of  lymphoid  tissue. 


M 

Macera'tion,  mas-er-d'shun.  Breaking  up  of  a  solid  by  soaking  in 
liquid. 

Ma'cies,  md''Se-€2.     Wasting. 

Macroscop'ic,  mak-rO-skop'-ik.     Visible  to  the  naked  eye. 

Mac'ula,  mak'-u-lah.    A  spot  or  stain. 

Mac'clatk,  mak'-u-ldt.    Spotted. 

Mala'cia.     Morbid  softness  of  a  part. 

Malaco'ma,  mal-akO'-mah.     Same  as  malacia. 

Mal'ady.  mat-ad-e.     A  sickness  or  disease. 

Malaise',  mal-az'.     Uneasiness  in  disposition. 

Ma'lar,  ma'-lar.    Of  or  relating  to  cheek. 

Malforma'tion,  mal-fornyT-shun.     Defective  formation. 

Malig'nant,  md-lig'-nant.     Virulent,  very  fatal. 

Malim'gbrek,  Jtial-in'-jer-er.     One  who  feigns  disease. 

Malle'olus,  mal-f'-o-lus.  Either  of  the  projections  on  tibia  and  fibula 
forming  part  of  ankle  joint. 

Malprac'tice,  vialprakf-tis.     Wrong  or  negligent  treatment. 

Mam'ma,  mam'ah.     The  breast;  the  mammary  gland. 

Mam'mary,  mam'a-re.     Relating  to  breast. 

Manganese',  man-gan-ez'.     Gray,  hard,  metalic  element. 

Ma'nia,  mn'-ne-ah.     Insanity  with  excessive  mental  activity. 

Man'ikin.     A  model  for  teaching  anatomy. 

Mand'iikium.  man-R-bre-vm.     Uppermost  part  of  sternum. 

Mausu's  Test.     A  test  for  arsenous  acid. 

Mass.     A  collection  or  lump  of  matter. 

Massacje',  vias-ahzh'.  Theraputic  use  of  systematic  rubbing,  knead- 
ing and  stroking  of  the  body. 

Mastica'tion,  mnH-tik-a'-shun.     Act  of  chewing  the  food. 

Masti'tis,  iitas-tV'tis.     Inflammation  of  female  breast. 

Mas'toii).     Shaped  like  a  teat. 

Mas'toid  Bonk.     Process  of  temporal  bone. 


SELF  PRONOUNCING  DICTIONARY.  443 

Matkic/ulate,  mdtrikf  u-'Uit.    To  euroll  one*8  name  on  the  register  of 

a  college. 
Ma'trix,  nvV-triks.     The  womb. 
Matura'tion,  mat-uriSf-shun.    State  of  ripening. 
Maxil'la,  makixt-ah,    A  jaw  bone  especially  the  upper. 
Max'illart  Bones.    Same  as  maxilla. 
Mea'slbs,  mtf'Zlz,    A  contagious,  eruptive  fever,  with  catarrh  of  eyes, 

ears  and  air  passages. 
Mea'tus,  me-W-tus,    A  passage. 
Me'dian,  me^'de^an.    In  the  middle. 
Mediastini'tib.    Inflammation  of  mediastinum. 
Mediastt'ntjm,  me'deaS'tf-num.    Space  in   middle  of    chest  between 

pleurae  of  the  two  sides. 
Medul'la  Oblongata,  med-ulah  oh-long-ga'-tah.    The  prolongation  of 

the  spinal  cord  into  the  brain. 
Med'ullart,  med^'tUd-re.    Relating  to  marrow  or  to  the  medulla  ob- 
longata. 
Mrd'ullary  Canal'.     Canal  in  back  of  embryo  forming  the  rudiments 

of  nervous  system. 
Melancho'lia.     Form  of  insanity  with  great  mental  depression, 
Melane'mia.     Presence  of  black  pigment  masses  in  the  blood. 
Melanoder'ma,  mel-anOder^'Tnah.     Black  discoloration  of  the  skin. 
Melano'sis,  md-an-O'-sis.    Same  as  melanism. 
Melitu'ria,  melit-u'-re-ah.     Diabetes  mellitus. 

Mem'dranb,  mem^-brtln.     A  thin  tissue  covering  some  surface  or  organ. 
Mem'braneous,  mem'-bran-us.     Composed  of  or  relating  to  membrane. 
Menin'gbs,  men-injes.     The  plural  of  meninx;    membranes  of  a  part. 
Meningi'tis,  menin-jV-tis.    Inflammation  of  the  membranes  of  the  brain 

or  spinal  cord. 
Mkn'opause,  men'opawz.    The  period  at  which  menstruation  ceases. 
Men'ses,  men'-sez.     The  monthly  discharge  from  the  uterus. 
Men'strual,  men'-8tru-al.     Relating  to  the  menses. 
Menstrua'tion.    The  occurrence  of  the  menses. 
Men'struum,  men'-struum.     A  solvent. 
Men'tal.     Pertaining  to  the  mind  or  to  the  chin. 
Men'thol.     a  stearoptene  from  oil  of  peppermint. 
Mercu'rial,  mer-ku're-al.     Pertaining  to  mercury. 
Mercd'rialism.     Chronic  mercurial  poisoning. 
Mer'cury.     Silver-white  metallic  element. 
Mksenter'ic,  mes-en-ter'-ik.     Of  or  pertaining  to  the  mesentery. 
Mbsenteri'tis,  meseri'ter-V-tis.     Inflammation  of  mesentery. 
Mrs'entery.     a  fold  of  peritoneum  attaching  intestine  to  abdominal 

wall. 
Metabol'ic,  met-a^hotik.     Relating  to  metabolism. 
Metab'olism.  met-ab'-il-Uzm     Change,  transformation. 
Metacar'pus.  met-ah^kay-jrus.     Pertaining  to  bones  of  the  hand,  the 

metacarpus. 
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Mbtamor'phobis.    Change  of  form  or  structure. 

Me'teorjsm,  mJe'-tt'O-rizm.    Tympanites. 

Metier.     A  measure  of  length  equal  to  39.371  inches. 

Me'tra,  me^'trah.    The  uterus. 

Metki'tis,  me'trV'tis.     Inflammation  of  the  uterus. 

Metokrhag'ia.    Hemorrhage  from  the  uterus. 

Mi'crobe,  mV-krob,     Any  living  micro-organism. 

Micro'bic,  mi-krO'-bik.     Relating  to  or  re;sembling  microbes. 

Micro'bicide,  mi'kro'bisid.     A  medicine  destructive  to  microbes. 

MrcKOBiOL'ooY,  ml  krO-b't  oV-O-je.     The  study  of  microbes. 

Mi'cROBLAST.  mV'krdbkut.    Any  unusually  small  blood  corpuscle. 

Microchem'istry,  mX'krO-kem'-U'tre.  Chemistry  in  which  the  manipu- 
lations are  carried  on  with  the  aid  of  the  microscope. 

MiCROcot'us,  mhkro-kok''Us.     Genus  of  bacteria  or  schi/omycetes. 

Micro-ou'ganism,  mikrfhor'gan'ism.    An  organism  of  microscopic  size. 

MicROPATn'oLOOY.     Pathology  treating  of  diseases  caused  by  microbes. 

Mi'cROScoPE.     Instrument  for  examining  minute  objects. 

MiCROs'coPY,  vn-kros'-kn-pe.     The  art  of  using  microscopes. 

Mi'cROTO^iE  Instrument  for  cutting  thin  slices  of  tissue  for  micro- 
scopical study. 

Micturi'tion,  mik'tu-rish'Un.     Act  of  passing  water. 

Mid'rifp.     The  diaphragm. 

Mid'wife.     a  woman  who  delivers  women  with  child. 

Milia'rta,  viil'f'd'-re-ah.     Prickly  heat. 

Mii/iARY,  mir-i-d-re.     Resembling  a  millet  seed. 

Milk'-le(*.  Phlebitis  of  the  femoral  vein  in  women  after  delivery, 
with  swelling  of  the  leg. 

Min'eral.     An  inorganic  crystalline  substance  found  in  the  earth. 

Min'im.     The  sixtieth  part  of  a  fluidrachm. 

MiscAR'KiACiE,  viis-kar'-dg.     Expulsion  of  a  non-viable  fcetus. 

Mistu'ra,  iiiU  tn'-rah.     A  mixture. 

Mi'tral,  mV'tral     Shaped  like  a  mitre. 

Mobil'ity,  mn-hiV-ite,    State  of  being  readily  moved. 

Mole,  mrd.     A  small  brownish  spot  on  the  skin. 

Molec'ular,  mCt-lekf-U'lar.     Relating  to  or  consisting  of  molecules. 

Moi/ecule,  nioV-(-kfd.     A  small  particle  of  matter. 

MoLi.us'cuM.     One  of  two  skin  diseases. 

MoNOCoc'cus,  mon-d'kok-us.  A  micrococcus  in  which  the  cocci  remain 
distinct. 

Mon'ospasm.     Spasm  of  some  one  part. 

Mon'sel's  SoLr'TiON.     Styptic  solution  of  ferrus  sulphate. 

MoNsTRos'iTY.  mon'Stroi^-it't.     Deviation  from  the  normal  form. 

MoNs  Ven'eius.  Part  above  the  pubic  bone,  covered  with  hair  in  the 
adult. 

Mok'iud.     Diseased.     Relating  to  a  disease. 

MoRiun'iTY.  mor-bid'ite.    State  of  being  diseased. 

MoumK'ic,  inor-bif-ik.     Causing  disease. 
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Mor'bus.     a  disease. 

Morgue,  morg.  Place  where  unknown  dead  bodies  are  kept  for  recog- 
nition. 

Mor'ibund,     Dying;  about  to  die. 

Morphol'ooy,  mor-foVd'je.  The  science  of  structure  and  form  of 
organisms. 

Mors,  morz.     Death. 

Mor'tal.     Subject  to  death.    Causing  death. 

Mortal'ity.     Death  rate. 

Mortifica'tion,  fnor'Hf'ik'(i''Shun,    Gangrene. 

Mor'tuary.    Of  or  relating  to  death, 

Mo'tils,  mO'-tii    Capable  of  moving  spontaneously. 

Mo'tor,  mo-tor.     A  mover.     Relating  to  motion. 

Mu'ciLAOB.  jnil'Ml'dg,    An  aqueous  solution  of  gum. 

Mc'ciN,  mii'-iin.    The  essential  constituent  of  mucous. 

Myco'sis.  ml'kf/-9is.     Disease  caused  by  vegetable  microbes. 

Mydri'asis,  mid-rV-ans.    Preturnatural  dilatation  of  pupil. 

Mydriat'ic,  midri at^-ik.     Causing  mydriasis. 

Mybli'tis,  mi-el-J'-tis.     Inflammation  of  the  spinal  cord. 

yLY*KLOiDf  mV'd-oid.     Resembling  marrow. 

Myi'tis,  ml-V'tis.     Inflammation  of  muscle. 

Myocardi'tis.     Inflammation  of  myocardium. 

Myocar'dium,  ml  d  kar^-de-um.     Muscular  substance  of  the  heart. 

Myomala'cia,  viho-mal-d'-se-ah.    Softening  of  the  muscles. 

Myop'athy,  mi-op'-a  tlu.     A  disease  of  a  muscle. 

Myo'pia,  mir/'pe  ah    Near-sightedness. 

My'osin,  ml  6'-«n.     A  proteid  from  coagulum  of  muscle  p^.asma. 

Myosi'tis,  rnl-d  sV-tis.     Imflammation  of  a  muscle. 

My^ospabm,  mV-dspaziti.     Muscular  spa.sm. 

Myrrh,  /?i^."' Stimulant,  tonic. 

Myxo'mah.  mlks-iy-mah,     A  tumor  of  mucous  tissue. 

Mtxo-sarco'ma.     Sarcoma  containing  mucous  tissue. 


IN 

Nape,  nap.    The  back  part  of  the  neck. 

Nar'cose,  nar^kds.     Somewhat  narcotic. 

Narco'sis,  nar-kr/ffis.     Same  as  narcotism. 

Narcot'ic,  nar-kof-ik.     Producing  narcotism  or  artificial  sleep. 

Nar'cotism.  -  State  of  unconsciousness  produced  by  a  drujr. 

Naso-phah'ynx.     Nasal  pissages  and  pharynx  taken  together. 

Na'trs,  fifT-tez.     The  buttocks. 

Nat3'8Ea,  naw'-se-ah.     Sickness  at  the  stomach. 

Na'vel,  nn'.vel.     The  pit  in  center  of  abdomen. 

Nebula,  neb'-ulah,    A  cloudy  appearance  in  the  cornea  or  in  the  urine. 

Neck,  nek.    The  part  between  the  head  and  thorax. 
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Ne(  uOBio'bis,  ne-krfhbi  o'ns.    Progressive  degeDeration  and  atrophy  of 

a  part. 
Necbos'copt,  ne-kratf-ko-pe.    Examination  of  a  dead  body. 
Necbo'sis,  ne-kHy-sis.     Death  of  an  organ  or   tissue,   especially  the 

bone. 
Necrot'omy,  ne-kraV -Thins.    Dissection  of  a  dead  body. 
Nee'dle.    Slender,  pointed  instrument  for  puncturing  and  sewing. 
Nbpheit'ic,  nrf-rif'ik.    Relating  to  nephritis. 
Nephri'tis,  ruf-rV'tU.    Inflammation  of  the  kidneys. 
Nerve.     A  long,  cord-like  structure  conveying  sensation  and  impulse 

from  one  part  of  the  body  to  the  other. 
Nerve  Cells.     Any  cell  of  the  nervous  system,  especially  a  ganglion 

cell. 
Ner'vous,  ner^rus.     Relating  to  or  composed  of  nerves. 
Xeu'ral,  nn'-ral.     Pertaining  to  nerves. 
Neural'oia,  nii-rat  je-ah.    Paryoxysmal  pain  in  a  nerve. 
Neurec'tomt,  nurek^-tome.     Excision  of  a  portion  of  a  nerve. 
Nedri'tis,  nurV'tU.     Inflammation  of  a  nerve. 
Neuro'sis,    nu-ro'-Hs.     Nervous    disease.      Pertaining    to    a    nervous 

origin. 
Ned'tral.     Neither  acid  nor  basic. 
Nkl^tralize,  nn'-tral'iz.     To  render  neutral. 
Neutral  Mix'ture.     Liquor  potassi  citratis. 
Ni'dus.     A  nest. 

Nip'pLE.     The  conical  projection  in  the  center  of  the  breast. 
Ni'trate,  nVtnlt      A  salt  of  nitric  acid. 
Ni'tric  Ac'id.     Colorless  liquid,  strong  caustic. 
Ni'trooen,  nV'trojen.     A  gaseous  element,  the  main  constituent  of  the 

air 
Node,  nod.     A  swelling  or  protuberance. 
Nod'ule,  nod'-fd.     A  small  protuberance. 
Nor'mal.     According  to  rule.     Regular. 
Xosol'oot.     The  science  of  the  classiflcaiion  of  disease. 
Nos'trils,  noZ-trilz.     The  anterior  nares. 
Notch.     An  indentation  on  the  edge  of  a  bone  or  other  organ. 
Nox'iors,  nok'-shu^.     Hurtful,  unwholesome. 
NrcLE'cLis.     Nucleus-like  body  within  a  cell  nucleus. 
Nl\  leus.     a  spherical  body  within  a  cell,  being  its  essential  part  in 

reproduction. 
Nut'meo  Livek.     a  liver  presenting  when  cut  a  mottled  appearance. 
Nu'trient.     Nutritious,  nourishing. 
Nitki'tios,  nH  trish'-nn.     The  assimilation  of  nutritive  matter. 


O 

<  )BEs'iTY,  n-bf'n'-it-e.     Corpuleoce. 

Obia»N(.a'ta.  ob-longgri'-tah.     The  medulla  oblongata. 
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Obbtet'aics.  ob'  stst'-riks.  The  art  of  management  of  pregnancy  and 
labor. 

Obstruc'tion,  ob-struJcf'Shun,  The  act  of  blocking  up,  or  state  of  be- 
ing blocked  up. 

Ohtun'dent.     a  soothing,  demulcent  medicine. 

Ob'turator  Fora'men.  Large  opening  through  forward  part  of  in- 
nominate bone. 

Occip'iTAL,  ok'Sip'-U-al.     Pertaining  to  the  occiput. 

Oc'ciPUT,  ok'-stput.     The  back  part  of  the  head. 

OccLu'siON,  ok'lu'shun.    The  act  of  closing. 

Oc'uLAR,  ok'-iilar.    Of  or  relating  to  the  eye. 

Odon'toid,  d-don^'toid.    Resembling  a  troth. 

Offic/inal,  of-is^'in-al.     Regularly  kept  on  hand  in  drug  stores. 

Oil.  a  greasy,  inflammable  liquid  from  animal,  vegetable  and  min- 
eral substances. 

Oleao'ionus,  o-le-aj'-inns.    Oily. 

O'lbate,  o'-lent.     A  salt  of  oleic  acid. 

Olef'iant  Gas.     Ethylene. 

O'leum,  o'-lP.-um.     Latin  for  oil. 

Olfac'tory,  ol-fak'to-re.     Of  or  relating  to  the  sense  of  smell. 

Omem'tal,  o-men'-tal.     Of  or  relating  to  the  omentum. 

Omenti'tib,  o-men-tV-tUf.     Inllammation  of  the  omentum. 

Ombn'tum,  d-men'-tum.  A  fold  of  peritoneum  from  the  stomach  to 
adjacent  organs. 

Ofac'ity,  Opas'-it  (.     State  of  being  opacjue. 

Omohy'oid,  (l-mn-hV'Oid.     Upper  border  of  scapula;  name  of  muscle. 

Opaque',  o~pdk\     Impervious  to  rays  of  light. 

Opera'tion.  op-er-(T'tthun.  An  act  done  with  instruments  or  the  hands 
for  the  relief  of  injury  or  disease. 

Opthal'mia,  Pu'ki  lent.  Inllammation  of  the  eye,  especially  of  the 
ocular  conjunctiva. 

Opthai/mic,  off-thai' -mik.     Of  or  relating  to  the  eye. 

Ophthalmos'coi'y.     Plxamination  of  the  eye  with  the  ophthalmoscope. 

O'piATE,  o'-pi'dt,     A  medicine  containing  opium. 

OPI8THOT'o^o8.  n-pis  thot'-on-o8.  Tetanic  spasm  in  which  the  body  is 
bent  backward. 

O'piUM,  <y-pi-ufii      The  concrete  juice  of  papaver  somniferum. 

Op'tic,  op'  tik.     PfTtaining  to  the  eye. 

O'ral.  ty-ml.     of  or  relating  to  the  mouth. 

Orhic'i'Lar,  or-hik'-ri-Un\     Circular. 

Orbi(ULa'hi>,  or-i'ikn  ifi'-rU.     A  circular  muscle. 

Or'iut.     The  bony  cavity  in  which  the  eye-ball  is  situated. 

Ok'(;an.     a  part  of  the  body  having  some  special  function  to  perform. 

()r(;an'i<  .  or-ffnit'-ik.     Of  or  relating  to  organs. 

Or'<;anism,  or'-ijiin  hin.     An  organized  body  with  a  separate  existence. 

Ok'iku  E,  or'-if-is.     Th<*  entrance  to  any  boiily  cavity. 

Or'h.in,  or'-ij-in.  That  point  of  attachment  of  a  muscle  which  remains 
fixed  during:  contraction  of  the  muscle. 
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Os.    Chemioal  symbol  for  osmium;  neok  of  uterus. 

Osgola'tion,  oskU'la'-shun.    Making  a  diagnosis  by  listening  to  sounds. 

Obmo'sis.    The  passage  of  a  liquid  through  a  porous  partition. 

Osmot'ic,  08-moi''ik.    Of  or  relating  to  osmosis. 

Os'sBUH,  off't'U9.    Composed  of  bone;  bony. 

Ossifica'tion,  oS'ifikd' -shun.    The  formation  of  bone. 

OdTEi'Tis,  oS'tt'V'tis.    Inflammation  of  bone. 

Ostbo-arthri'tis.     Painful  chronio  inflammation  of  joints  and  bones. 

Osteomyeli'tis.    Inflammation  of  the  marrow  of  a  bone. 

OsTEoNECRO'sis,  os-t^-O-nekrO'-Hs.    Necrosis  of  bone. 

Os'teotome,  og^'ti-O'tOm.    An  instrument  for  cutting  bone. 

Osteot'omy,  oS'te-ot'-O-me  The  cutting  of  bone,  or  of  relief  of  de- 
form it}'. 

Otol'ugy,  6  toV'6'je.    The  study  of  the  ear  and  its  diseases. 

Otorrha'oia,  O'tdr-d'-jeah.    Discharge  of  blood  from  the  car. 

Ounce.     A  measure  of  weight. 

O'vAL,  o'-val.    Egg-shaped. 

Ova'kian,  oviT-ri-an.    Of  or  relating  to  the  ovary. 

Ova'kiocele,  n-ra'-rio'cel.     Hernia  of  the  ovary. 

Ovahiot'omy,  il-vd-rioi'-o-me.     Excision  of  the  ovary. 

O'vAUY.  The  sexual  gland  of  the  female  in  which  the  ova  are  devel- 
oped. 

Oxal'ic  Acid.    White,  crystalline,  poisonous  substance. 

Oxida'tion,  okS'id-CC'Shun.    The  formation  of  an  oxide. 

Ox'ide,  oks'id.     Compound  of  oxygen  with  an  element  or  a  radical. 

Oxy'gen,  oka'-vjen.  A  gaseous,  non-metallic  element  forming  over 
20  per  cent,  of  atmosphere. 

Oxygena'tion,  oks-^-jen-d'-shun.    Saturation  with  oxygen. 

O'zoNE,  (7-zon.  A  form  of  oxygen  whose  molecule  consists  of  three 
atoms  instead  of  two. 


Pab'tlum,  pah'-H-lum      Latin  for  food. 

Pal'atc,  pal'-at.    The  roof  of  the  mouth,  consisting  of  the  hard  palate 

in  front,  the  soft  palate  behind. 
Pai/atine,  paV-at-in.     Of  or  relating  to  the  palate. 
Pale,  pdl.     Colorless. 

Pal'iative,  ;)</r-i-rT-^i>.     Relieving  but  not  curing. 
Pal'lor.     Paleness,  loss  of  color. 
Palm.     The  hollow  surface  of  the  hand. 
Pal'mar.     of  or  relating  to  palm  of  hand. 
Palta'tion.  p'll  jtfi'  Hjmn.     Examination  by  touch  and  pressure  of  the 

hand. 
PALriTA'nox.  juil-pif  *~i'-)<huu.     Rapid  throbbing. 
PanVreas.     Long,    Hat    gland    in    the   epigastric    region    below  the 
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Pancreat'ic,  pan-kre-at-ik.    Of  or  relating  to  the  panoreas. 

Pan'creatin,  paTi'-Are-o^-m.     A  ferment  obtained  from  the  panoreas. 

Pandem'ic,  pan-dem'-ik.     Epidemic  over  a  wide  region. 

Papil'la,  pap'tP-ah.     A  small  nipple-like  eminence. 

Pap'ulb,  pap'fU.     A  small  elevation  of  the  skin. 

Paracente'sis,  par-ag-en-te^-sis.     Puncturing  of  a  cavity  to  draw  o\Y 

fluid  or  gas. 
Par'affin.     White,  waxy  substance  from  petroleum;  wood  tar. 
Paraolob'ulin.     a  proteid  from  blood-serum  and  other  bodily  tissues. 
Paral'bumin,  par'aV'bumin.     A  proteid  found  in  ovarian  cysts. 
Paral'ysis,  par-aT'M-is.     Loss  of  sensation. 
Paralyt'ic,  par-al'it'-ik.     Of  or  relating  to  paralysis. 
Paraple'gia,  parahpV^-je-ah.     Paralysis  of  lower  half  of   body  and 

lower  extremities. 
Par'asite,  par'-aS'lt.     An  animal  or  a  plant  living  on  others. 
Parasit'ic,  par-as'it'-ik.     Having   the  characters   or   caused   by  para- 
sites. 
Para8£t'icide,  par-as-itf'is-  Id.     A  remedy  destructive  to  parasites. 
Paren'chyma,  par-en' -ktm-ali.     The  essential  elements  of  a  tissue. 
Parenchymati'tis.     Inflammation  of  the  parenchyma. 
Parenchym'atous,  par-en-kim'-at-Ui<.     Pertaining  to  the  parenchyma. 
Par'esis.     Incomplete  motor  paralysis, 
Partu'rient,  7)ar-^7'-rt-^^     Bringing  forth. 
Parturi'tion,  partri'Hah'  un.     The  act  of  child-bearing. 
Pas'sion,  pash'-un.     A  painful  affection. 
Pas'sive.     Not  active. 
Pasteuri/.a'tion,  p(i^'tO(fr-i2-(T'fthun .     The  checking  of  fermentation  by 

heating. 
Patch.     An  area  of  .surface  ditrercntiated   from  the  surface  around  it. 
Pathet'ic,  path-et'-ik.     Pertaining  to  the  feelings. 
PATnOGEN'ic,  path-n-jen'-ik.      Producing  di.sease. 
Patiiognomon'ic.    iKith-o'i-nn-)n.<m'-ik.      Indicative   of   the   nature   of  a 

disease. 
PATnoLO(i'n  Ai>.  patft-n-l>f-lk-al..     Of  or  relating  to  pathology. 
Pat»ioi/o<;y.  p(tth-(d'-n-je.     IJranch  of  medicine  treating  of  diseases. 
Pat'ulous.  p<it'-il-biH      Spread  r)pen. 
Paunch,  ptumrh.     The  stomach. 
Pectink/i's.     Ijiopectineal  line  and  piibes. 
pEr'TOKAK,  pek'-to-ml.     Per(ainir)g  to  chest. 
Pe'i).\i.,  inf-ilil.     Pertaining  to  the  feet. 
Ped'ici.k,  ped'-ik-i     The  stump  or  stalk  of  a  tumor. 
Pki/vic,  /hf'rik.     Of  or  relating  to  the  pelvis. 
Pei/\  i>.     The  bony  basin  formed  by  tlie  innominate  bone,  the  sacrum 

and  I  lie  ec^ccyx. 
I*en'i)i  LOIS  Aii'DOMEN.     Relapsed  state  of  abdominal  walls. 
Pen'etkatinc,  pen' -r-trd •ting.     Piercing. 
Pej''sin.     A  ferment  of  the  gastric  juice. 

.•^1— R. 
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Pei''tic,  pep'-tik.    Of  or  relating  to  digestion  or  to  pepsin. 
Pbp'tome.     a  proteid  formed  from  another  by  action  of  pepsin. 
Pbrcep'tiom.    The  act  of  appreciating  by  the  senses. 
Pbkcola'tion,  ptfr-co-&I'-«Awn.     Extinction  of  soluble  portion  of  pow- 
dered drug  by  allowing  a  liquid  to  pass  through  it. 
Pbrcus'siok.     Act  of  striking  a  part  to  ascertain  its  condition  by  the 

sound  obtained.  * 
Per'porans,  per'-fo-ninz.     A  nerve  or  muscle  perforating  a  part. 
Pekicardi'tis,  per-e-kar-dV-tM.     Inflammation  of  the  pericardium. 
Pekicar'dium,  per-e-kar' -de-urn.    The  membraneous  bag  enveloping  the 

heart. 
Pericra'nium,  per'f-krd'-n&'Um.     The  periosteum  of  the  cranium. 
Pekimts'ium,  per-P-mit^'i-um.     The  sheath  around  muscle,  fasciculus. 
Pbrime'um.     The  space  betwron  the  anus  and  the  genitals. 
Pe'kiod,  pi'-ri-od.     A  division  or  interval  of  time. 
Pbrios'tbum,  per-i'-os^'ti-um.    The  tough,  flbrous  membrane  investing 

a  bone. 
Periosti'tis,  per-P-08'tVti8.     Inflammation  of  the  periosteum. 
Pbri8Tal'si8.     The  peculiar  movement,  like  that  of  a  worm,  by  which 

the  intestines  and  other  tubular  organs  propel  their  contents. 
Perisys'tolb.     The  interval  of  time  between  diastole  and  systole. 
Peritone'al,  per-it-an-P'-dl.     Of  or  relating  to  the  peritoneum. 
Pbritone'um,  per-it-on-f'-um.     The  strong  serous  membrane  investing 

parietes  of  the  abdomen. 
Peritoni'tis,  per-it-on-l'-tis.     Inflammation  of  the  peritoneum. 
Perytyphli'tis,  per-it'if-U'-tis.     Inflammation  of  the  tissue  about  the 

cjecum. 
Perox'ide.     An  oxide  with  more  oxygen  than  the  normal  oxide. 
Perspira'tion,  perspir-rt'-shun.     Sweat. 
Pestip'erous.     Pestilential. 
PEb'TiLBNcE.     Any  contagious  epidemic  disease. 
Pbte'ciiia.  pi'ti'-kc'ttli.     A  small  spot  due  to  infusion  of  blood. 
Petro'lecm.     Coal  oil. 
Pey'er's  Glani)8,  pl'-ev\'<  gUinz.     Whitish  patches  of  lymph  follicles  in 

mucous  or  sub-mucous  layers  of  small  intestine, 
PHA(}Ei)E'NA,/^(;-e</-'"'-n'^A.     Malignant,  rapidly  spreading  ulceration. 
V\i\ii'oc\'vv.,ffi(j'-nxU.     A  cell  which  destroys  pathogenic  microbes  or 

otii<;r  harmful  cells. 
PiiALAN'(:Es,/cT./a/j'-^V,v.     The. plural  of  phalanx. 
PnAN'T0M,/'''7i'-^/^/'.     A  ghost. 
Piian'tom  Tl'mor.     Swelling  resembling  a  tumor  caused  by  puffing 

out  of  the  abdomen. 
V\\xfC\}!i\,  far' -inks.     The  muscular  membraneous  sac  at  the  back  of 

the  mouth  and  nose. 
Piie'nol, /'"'-w^^     Carbolic  acid. 
Phen'yl, /<?ri'-2V,     The  radical  of  carbolic  acid. 
Phlebec'tasis,  flf',-he.k''tns-is.     Dilatation  of  a  vein. 
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Phlkbi'tis,  flelrV'tU.     iDflammatioD  of  a  vein. 

Phlkbot'omy,  jleb  of-d-me.    Opening  of  a  vein  for  letting  blood. 

Phlegm,^/*.     One  of  the  formerly  supposed   humors  of  the  body; 

mucous. 
Piileoma'sia  Al'jia  Do'lbkb.     Phlebitis  of  the  femoral  vein  in  women 

after  delivery. 
PiiLEQti at' ic,  fleg-nuU'-ik.     Abounding  in  phlegm. 
Pbo^'fuatk.  fo/-f(lt.     A  salt  of  phosphoric  acid. 

Phos'phorus,  fon'-far'ics.     A  non-metallic  clement,  colorless,  translu- 
cent, and  of  a  waxy  consistence. 
Phtiu'sis,  ti'-mM.     A  wasting  away. 
Phys'ical,  fiz'-ik-al.     Of  or  relating  to  nature. 
Phys'k'AL  Exam'ination.     Examination  of  the  body  to  ascertain  its 

condition. 
Phys'ical  Signs.     Any  sign  of  disease  by  examination. 
Phy8IOi/o<iy,  fizi'oP'O-je.     The  science  of  the  functions  of  living  bodies 

and  organs. 
Pi'a  Ma'ter,  pV'iih  imT-ter,     The   most  internal  of  the  membranes  of 

the  brain  and  cord.  i 

Pjo'ment.     a  dye  stuff  or  coloring  matter. 
Pii/i,AR.     Any  su|i|»orriri«^  structure. 
PirETTE',  pt/^-^^r.     A  tube  for  withdrawing  ur  addinjj:  small  (juantities 

of  liquid. 
Pis'iFORM  Bonk.     Small  round  bime  on  ulnar  side  <»f  proximal  row  of 

the  carpus. 
Pit  of  Stom^ach.     The  epigastrium. 
Pit'tino,     The  formation  of  pits  in  the  skin. 
Placen'ta,  pin-se.Tt'-fah.     The  fhit.  circuhir,  vascular  structure  in  the 

uterus  forming  a  medium  of  communication  between  mother  and 

child. 
Plague,  pW(j.     A  disease  resembling  typhus  spreading  in  epidemics 

over  Afriea,  Asia,  Europe  Jind  America. 
Plan'tak.     Of  or  relating  to  the  sole  of  the  foot. 
Plan'tar  Arch.     Arch  of  arteries  in  the  sole  of  the  foot. 
Planta'kis,  ])biu-tn'-ru.     An  extensor  muscle  of  the  foot. 
PlasSja,  idiiz'-intth.     The    fluid  porti(>n    of  blood    containing   the   cor- 
puscles. 
Plas'tic.     Building  uj)  tissue. 

Platys'm A  Mvoi'des.     Broad,  thin  muscle  on  side  of  neck. 
PLKiy<;F/r,  pled'-jtt.     A  small  compress. 

Plkth'()H.\.     Condition  marked  by  fullness  of  blood  vessels. 
Pi.tTn'ouK       Relating  to  or  marked  by  plethora. 
Plki'ua,  idnrah.     The  serous  membrane  lining  thorax  and  investing 

iunijs. 
Pi,Ki  'uisv,  1*F-Ki  Ri'iis,    pln'-ris-e,  plnrV-tis.     Inflammation    of    pleura 

wiih  e.xudation  into  its  cavity. 
Pij.iRO  tnki'mo'nia      Pneumonia  combined  with  pleurisy. 
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Plex'us.     An  interlaoing  network  of  nerves  or  veins. 

Pneumococ'cds,  nu-mo-kok^us.    The  diplococcus  pneumonia. 

Pneumon'ic,  nU'Tium'-ik.    Relating  to  or  affected  with  pneumonia. 

Pneumoni'tis,  nu-mon-V'tis.     Pneumonia. 

Poi'soN.  A  substance  which  when  applied  to  the  body  causes  injury 
or  derangement. 

Pol' LEX.    The  thumb. 

Pollu'tion,  pol-u'-shun.  Emission  of  semen  without  coitus;  contam- 
ination. 

Polyclin'ic,  j)ol-fi'klin''ik.  Clinic  or  hospital  for  treating  all  kinds  of 
diseases. 

Pol'ypoid,  pof-ip'Oid.     Relating  to  or  resembling  a  polypus. 

Pol'ypus,  pot-ip'Us.  Smooth,  pedunclated  tumor  from  a  mucous 
surface. 

Po'mum  Ada'mi,  po'-mum  ad-d'-ml.  Projection  on  fore  part  of  neck 
caused  by  anterior  part  of  thyroid  cartilage. 

Pons.  ponz.     A  bridge. 

Pons  Varo'lil  Square  portion  of  medullary  matter  connecting  cere- 
brum, cerebellum  and  medulla  oblongata. 

Poplite'al,  2)op'lit'f^'al,     Of  or  relating  to  the  ham. 

Poplite'al  Space.     Lozenge-shaped  area  back  of  knee. 

Po'rous,  jm'-riLs.     Filled  with  pores. 

Por'tal.     Of  or  relating  to  the  porta  hepatis. 

Post'-cava,  pnst'-kar-ah.     The  inferior  or  ascending  vena  cava. 

Poste'rior,  pffS'te'-rf-or.     Situated  towards  the  rear. 

Pokt-mor'tem.     After  death;  examination  of  a  dead  body. 

Pou(  H.     A  pocket-like  cavity. 

Pol'part's  Lio'ament,  poo'-partz.  Lower  border  of  aponeurosis  of 
external  oblique  between  anterior  spine  of  ilium  and  spine  of 
pubis. 

Pre'-cava,  prf'-kav-ah.     The  descending  or  superior  vena  cava. 

Precip'itant,  prf'-my -it-ant.     A  substance  which  causes  precipitation. 

Precip'itate,  pni'sip'-itnt.  To  cause  a  substance  in  solution  to  settle 
down  as  a  deposit. 

Precor'dia,  prf-kor'-deah.    The  epigastric  region. 

Predisposi'tion,  pri-dispr)  zuihnn.  Condition  of  the  system  disposing 
to  a  disease. 

Preo'nancy.     Being  with  child. 

Preo'nant.     With  child. 

Pre.mon'itory,  prf-inon'-it-o-re.     Giving  warning. 

Pro'ck^s,  jrro'-ne^.     Projecting  point  or  eminence  of  bone. 

Pkocrea'tion,  pro  krf-n'-xhun.     Act  of  generating  or  begetting. 

PuocJNo'sis,  jmnj-no'-jfis.  Prediction  of  progress  and  termination  of 
disease. 

Pkoc.nos'tic,  proij-um'-tik.     Giving  an  indication  of  progress  of  disease. 

Prolapse'  Pkolap'sd.s.     A   falling  or  sinking  of  a  part,  such  as  pro- 
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Prolif'ic,  prO'Hf'ik.    Productive,  fruitful,  fertile. 

Pbom'inence.     An  eminence. 

Prona'tion,  pro-nd'-skun.     Act  of  turning  palm  of  hand  downward. 

Prophylac'tic,  pro  fil-ak^-tik.     Warding  off  disease. 

Prophylax'is,  pro'fll-aks-is.     Prevention  of  disease. 

Prosec'tor,  prn-sekf'toT.     One  who  prepares  a  cadaver  for  demonstra- 
tion. 

Pros'tatb  Gland.     Large  gland  below  neck  of  bladder  in  the  male. 

Protec'tive,  prfhtek'-Hv.     A   water-proof    material    used   in   surgical 
dressings. 

Pro'teids,  prf/'tidz.    One  of  a  class  of  albuminoid  compounds  forming 
constituents  of  the  bodily  solids  and  fluids. 

Pro'toplasm.     Physical  basis  of  life.      Constituent  of  cells. 

Pro'toplast,  prO'-to-plast.     A  cell  without  a  cell  wall. 

Prox'imal,  Prox'imate,  proks^ -im-cU^   proks^-im-at.  _  End    nearest    the 
trunk  of  the  body. 

Pseu'do-croup,  su'-dThkroop.     Larngismus  stidulus.     False  croup. 

Pseu'do-cye'sis,  m'-dO'Si'e^-sis.     False  or  spurious  pregnancy. 

Pso'as,  sii'-as.    One  of  the  two  muscles  of  the  loins. 

Pto'maineb,  to'-mil-ins,    Alkaloidal  substance  formed  during  putrefac- 
tion. 

Pto'sis,  to'  sis.     Dropping  of  the  upper  eyelid  from  paralysis. 

Pu'berty,  pii'ber-ts.     Age  at  which  generative  organs  become  active. 

Pu'bes,  pu'-bez.     The  bones  forming  the  symphysis,  the  anterior  part 
of  the  pelvis. 

Pu'bic,  pu'-bik.     Pertaining  to  the  pubes. 

Pd'dic,  pu'-dik.     Relating  to  the  pudendum. 

Pv'iRBiLKy  pu'-er-H     Childish. 

Poer'pera,  pu-er^-per-ah.     A  woman  in  child-birth. 

Puer'peral,  pa-er^'per-al     Of  or  pertaining  to  child-birth. 

Puer'peral  Convul'sions  (Eclampsia).    Convulsions  preceding  deliv- 
ery, or  after  the  birth  of  a  child. 

Puer'peral  Fever.     Fever  caused   by  infection   during  child-birth, 
accompanied  by  peritonitis,  cellulitis,  septicaemia,  etc. 

Pul'monary,  Pulmon'ic.     Of  or  relating  to  the  lungs. 

Pulmoni'tis,  pul-mon-V-tis.     Inflammation  of  the  lungs. 

Pulsa'tion,  puls-a'-shun.     A  beating  or  throbbing  of  a  vessel  or  part. 

Pui^E.     The  regular  expansion  of  an  artery  felt  by  the  finger. 

Pdnc'ture,  punk'-tur.     To  penetrate;  act  of  pricking. 

Pun'gbnt,  piin'-jent.    Sharp,  penetrating. 

Pu'piL,  pu'-pU.     The  round  opening  in  the  center  of  the  iris. 

Pu'riporm,  pW-re-form.     Resembling  pus. 

Pu'rulent,  jJu'-riZ-feTi^     Quality  of  being  purulent.     Containing  pus 

Pus.     A  thick,  cream-like  fluid  resulting  from  inflammation. 

Pus'tule,  pus'-tul,     A  small  elevation  of  the  cuticle  containing  fluid. 

Putrefac'tion,    pu-trefakf'Shun.      Decomposition    of    animal    matter 
caused  by  the  action  of  putrefactive  micro-organisms. 
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Putrbs'knce,  pu'tret^-ens.    Undergo! nsr  decomposition. 

Pu'tkbscine,  pu'-tres-in.    Liquid  ptomaine  from  putrefying  matter. 

Pu'trid,  pu'-trid.    In  a  high  state  of  decomposition. 

Pu'trid  Fkvkr.    Typhoid  typhus. 

Ptb'mia,  pi-e'-nve-ah.    Septic  infection  caused  by  absorption  of  germs 

of  suppuration,  and  marked  by  abscesses,  accompanied  by  chills. 

fever  and  perspiration. 
Pylor'ic,  pi-lor'-ik.    Of  or  relating  to  the  pyloris  or  lesser  end  of  the 

stomach. 
Ptlo'rits,  phUi'-rus.    The  smaller  opening  in  the  stomach  leading  into 

the  duodenum. 
Pyr'amid.     a  cone-shapei  eminence  of  an  organ. 
Pyram'idal.    Shaped  like  a  pyramid. 
Pyret'ic,  pl-retf'ik.    Of  or  relating  to  or  marked  by  fever. 
Pyrex'ia,  phreks'-e'ah.     A  rise  of  temperature  above  ©9. 


(^dadran'gitlar,  ktrod-ran(/-ffu^lar.     Having  four  sides;  square-shaped. 

(^uadra'tus.  kirod-m'-ivs.     An  oblong  muscle. 

Qual'itative,  kwor-U'U  tir.     Pertaining  to  the  quality. 

Quan'titative,  kiron'-tU-il'th.     Pertaining  to  the  (quantity. 

QrANTiv'ALENCB,  kiroii  tW-aUena.  The  combining  power  of  an  element 
or  radical. 

Quar'antine,  kwar^'ari'ten.  The  period  during  which  vessels,  cars, 
carriers  or  people  from  an  infected  part  are  prohibited  from  enter- 
ing a  healthy  one. 

Quick'bnin«.  The  first  perceptible  feeling  of  the  movements  of  the 
child  in  utero. 

QuiN'rtY.     Tonsilitis;  inflammation  of  the  tonsils. 

(^uiz,  kiriz.     Instruction  by  (|uestions  and  answers. 


R 


Rac'emose,  nts'-f'-mnn.     Resembling  a  bunch  of  grapes. 

Ra'dial,  rd'-de-al.     Of  or  pertaining  to  the  radius. 

Rad'ical.     Thorough,  directed  to  the  cause. 

Ra'dius,  rd'-de-us.      The  long  bone  on  the  thumb  side  of  the  forearm. 

Ramifica'tion,  nnn-if-ik-il'-s/iun.     Division  into  branches. 

Iva'mi's,  nT-mus.     A  branch,  especially  of   an   artery,  vein  or   nerve; 

when  api»lie(l  to  b)ne  means  a  division. 
Rash.     An  eruption  on  the  skin. 

Reac'tion,  n  ak'-shun.     Counter-action  or  opposite  action. 
RKCEiT.Ar'rF.rM  Chy'li,  n-sei>-tak'-n4nm  kV-U.    The  lower  expanded  por- 
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Ubc'tal,  reJe'-tal.    Of  or  pertain iDg  to  the  rectum. 

Rec'tom,  rek^-tum.    The  last  portion  of  the  large  intestine,  about  nine 
inches  in  length. 

Rec'tus,  reJcf-tus.    Straight  muscle. 

Reflec'tion,  re-fiekf-shnn.     A  turning  back,  a  bending. 

Re'oion,  ri'-jun,     A  particular  portion  of  the  body. 

Re'gional.  rt'-jun-al.    Of  or  pertaining  to  a  region. 

Rbo'ular,  reff'-H'lar.     According  to  rule,  normal. 

Regckgita'tion,  rt'-yer-jit-iV'Shun.     A   casting   up  of  food;   a  flowing 
backward  of  fluid. 

Rbinfec'tion,  rt'infekf'shun.     Infected  a  second  time. 

Reinocula'tion,  rC'in-ok'UUV'Shun     Inoculated  a  second  time. 

Relax a'tion,  re-laks-d'-shun.     A  loosening. 

Reme'dial,  rem-e'-di-al.    Acting  as  a  remedy. 

Remis'sion,  n-inish'-un.    An  abatement  or  diminution  of  the  symptoms 
of  a  disease. 

Rbmit'tent,  re-mit'-ent.     Abating  at  intervals. 

Remit'tbnt  Fever.     Malarial  fever  with  remissions. 

Re'nal,  ri'-nal.     Of  or  pertaining  to  tlie  kidneys. 

Resid'ual,  n-zid'-n  til.     Remaining  portion,  left  behind. 

Respira'tion.     Breathing,  act  of  takinj,'  air  into  and  expelling  it  from 
the  lungs. 

REsriR'ATORY,  rea-pir'-n-tn-re.     Of  or  pertaining  to  respiration. 

Resuscita'tion.     Act  of  restoring:  to  life  one  in  a  state  of  suspended 
animation. 

Ret'ina.     The  internal  nervous  coat  of  the  t'ye,  formed  by  the  expan- 
sion of  the  optic  n«*rve, 

Retuac'tor.     Instrument  for  drawin«(  aside  the  edges  of  an  incisi(»n. 

RnEUM'ATisM,  rum'-at-iziN.     Constitutional  disease  in  which  the  Joints 
and  muscles  are  inflamed  and  painful. 

Rhrum'atoid.  rHm'-fif-oid,     Chronic   inflamniaiory  condition  of  joints. 

Ri'gor,  rl'i/or.     A  chill,  a  stilTening. 

Ri'cJOR  Mor'tis.     State  of  rigidity  after  death,  due  to  nervous  contrac- 
tion and  coagulation  of  muscle  plasma. 

Rigid'itv,  rijid'-it-e.     A  stilfening  of  a  part. 

Kota'toh,  rn-f(l''tnr.     A  muscle  which  rotates  a  part. 

Ruijk'oi.a.     l'als«'  or  (ierman  measles,  an  infectious  disease  resembling 
measles. 

Rudimkn't.xky,    rii'diin  eii'-tn-rr.     Imperfectly   or    incompletely   devel- 
oped. 

Ki  r'n  HK,  rup'-fnr.     Hreaking  or  bursting  of  a  part;  a  protrusion  of  a 
part  from  its  containing  cavii\'. 


Sac,  n'lk.     Membrane  enclosing  fluids. 
Sac'ctlated.  mk'-n-Irf-ted.     Composed  of  saccules. 
Sa'(  ral,  sfV'kral.     Of  or  relating  to  the  sacrum. 
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Sa'cbum,  sa'krum.    The  triangular  bone  above  the  coccyx. 

Sag'ittal,  sc^'-U-al.    Shaped  like  an  arrow. 

Sa'oo  Spleen.     A  spleen  in  which  the  malpigtan  corpuscles  are  de- 
generated, forming  white  patches  like  sago  grain. 

Salicyl'ic  Acid,  sal-u-iF-ik.  A  crystalline  substance,  highly  antiseptic, 
found  in  plants,  also  obtained  from  carbolic  acid. 

Sa'line,  m'Vin.    Salty. 

Sali'va,  Sfl'Wrah.    The  fluid  secreted  by  the  salivary  glands. 

Sal'ivary,  tar-ithdre.    Of  or  relating  to  the  saliva. 

Salt.     Sodium  chloride. 

Saltpe'ter,  saicU-pe'-ter.     Potassium  nitrate. 

Salts,  sateUz.     Magnesium  sulphate. 

San'itary,  mn'-ita-re.    Pertaining  to  or  promoting  health. 

Saphe'na,  saf-e'-nah.     The  saphenous  veins. 

Saponifica'tion,  sap'On-if'ik'iT'Shun.     Conversion  into  soap. 

Saprb'mia,  sap-r(^-me-(fh.  Blood  poison  caused  by  the  entrance  of  sep- 
tic products  into  the  blood. 

Sap'bine.     A  ptomaine  from  decaying  flesh. 

Sakci'na,  «arsV-nah.     A  genus  of  microbe. 

Sarcolem'ma  a  membraneous  sheath  enclosing  a  fiber  of  voluntary 
muscles. 

Sar'coma.     a  tumor  of  embryonic  connective  tissue  cells. 

Sarco'matous,  sar-ko'-mat-uit.     Pertaining  to  a  sarcoma. 

Satura'tion.  The  state  of  a  solvent,  which  has  dissolved  as  much  of 
a  body  as  it  can  contain. 

Scab,  skab.     A  crust  formed  on  the  cuticle,  over  a  wound  or  ulcer. 

Sca'bies,  skd'-bi-fz.     Itch,  a  contagious  skin  disease. 

Scald,  skaicld.     A  burn  caused  by  hot  liquid. 

Scalp'el,  iikal''])€l.     A  small  straight  knife  with  a  convex  edge. 

ScAPn'oiD  Ab'domen.     Boat  shaped. 

Scap'l'la,  sknp'-u-lah.  Flat  triangular  bone  of  the  shoulder,  shoulder 
blade. 

Scarf'skin,  skarf'-»k%n.     The  cuticle  or  epidermis. 

Scarifica'tiox,  skarif-ik-n'-nJiun.  Act  of  making  small  superficial  in- 
cisions on  the  skin. 

Scaulati'n.v.  skarhit-i'-naJt.     Scarlet  fever,  an  acute  contagious  disease. 

S(  au'let  Fe'ver,  -^kftr'-le^  jT-rcr.     Same  as  scarlatina. 

8(  ak'i'a's  Trian<;le,  Mhir'-jniz  tn'-anf/'f/l.  Triangle  at  upper  anterior 
portion  of  tliigh.  bounded  above  by  Poupart's  ligament,  on  the 
outside  by  sartorioiis  muscle,  ou  the  inside  by  the  adductor  longus. 

Scik'hiii  ^,  S<  ik'ri>.  -^kir'-ns.     Hard,  stone-like  in  texture. 

ScLKUui'ir  skh'-rot'-ik.     The  out«T  coat  of  ihe  eye. 

Scrok'i  LOUS,  skn>f-ri-his.  Having  or  of  tlie  nature  of  scrofula;  tuber- 
culous swelling  nf  glands. 

S*  ko'tal.  !<crt'>'-Vil.     Of  or  pertaining  to  the  scrotum. 

SlRo'tt-m.  srrn-ftim.     Pouch  containing  the  testes  and  spermatic  cord. 
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Scur'vt.     a  disease  produced  by  improper  food;  a  variety  of  purpura. 
Seba'ceous,  se-biVshs-us.    Of  or  relatiDg  to  a  gland  secreting  sebum. 
Sec'ondabt,  sekf'On-da-re.    Second  in  order,  following  something  elss. 
Sbcbb'tion.     Function  of  the  body  by  which  various  substances  are 

separated  from  the  blood,  tissues,  etc.:    the  substance  thus  se|w 

arated. 
Secre'tory,  s^-krf-to-re.    Of  or  pertaining  to  secretion. 
Sec'tion,  sek'-shun.     A  cut,  or  cut  surface.     The  act  of  cutting. 
Sed'entary,  sed'-en-td-re.    Sitting,  requiring  a  sitting  position. 
Sed'iment.     A  spontaneously  formed  precipitate. 
Seg'kent.     a  portion  separated  from  a  part. 

Self-infec'tion.     Infected  by  a  poison  generated  within  the  biuiy. 
Semi-lu'nar  Valves.     Valves  shaped  like  a  half  moon. 
Semi-membrano'sis,  sem-emem-brdn-iV'gin.     Half  membranouN. 
Seni'lis,  sf-nl  Wf.     Arcus.     King  formed  around  the  oorufa  in  old  ji^jt^ 
Sekii/ity,  se-niFU-e.     Old  age. 
Sensa'tion,  sen-m'-nhun.     A  feeling;  an  impressitm  miido  \»u  iht^  v»r|>^i\\ 

of  sense  by  an  outward  influence. 
Sem'sory,  stn'-m-re.     Pertaining  to  sonsatiou. 
Sep'bine,  %ep'-dn.     Poisonous  ptomiiino  frt»m  tlooaxinx;   \»\\nI  .-lUvl  .^ui 

mal  matter  in  a  state  of  putroraotii^n 
Sep'sis,  nep'sM.     Poi.soning  by  putn'f.M'tu.'  in  »nt  r 

SePTE'mIA,    SEITICE'mIA,    srp-t('-mr  ith,    y.,>fly-     -Jf-   »^        SlcUo    y^\    ih>s.»>0 

in  which  putrefactive*  bactoria  i\rv  I.MUut  \\\  \\\o  Mo»ut 
Sep'tic,  »ep'-tik.     Pertaining;  to.  <»r  <lur  lo  putiof.*rnon 
Sb'rous,  ^-TT^v.     Of  or  ixTlainiii-;  !»•.  ot   n^soiut^hui:    M'tuui 
Seb'rated,  ser'-H-Od.     Iiidcrucd  likr  i.m<i1\  oI  .»  s.-»\x 
Se'rum,  Hf'''inim.      A  ll;in  tinid  of  a  >.««r(«ns  hmIui«\  son  rii'\l  l»v  ll\o  mtoUi 

coverings  of  tlie  viscera. 
SuEATU,  jfAr^/i.     Covering  of  a  imm\«'.  ihr  m  unU'tna.   vH»n  enug  of  urlor- 

ies  and  vessels,  usually  derivcti  from  the  derp  lasoia. 
Ship  Feveh.     Same  as  typlnis  fi^vcr.  due  to  »>verern\vihiig  ui  !«hi|ui. 
Shock.     A  depressed  cofidition  of  the  systeui  due  to  suiUlon    montal 

emotion  (jr  injury. 
Sight,  hH.     The  act  or  power  r)f  seeing;. 
Sig'moii).     Shaped  like  the  letter  S. 

SiMUiiA'TioN,  ^m-n.la'shvn.     C'ounterfeiting  or  pretending  diNoase. 
Skei/eton.     The  bony  framework  of  the  Ixuly  of  an  animal. 
SKiAe.'KAiMiv.  ^fcf -'/;/'•  r</-fe  (See  X-rays).     Act  of  producing  a  skiagraph. 
Skuli-.     Bony  framework  of  head  and  face. 
Slough,  ^^z/.     a  portion  of  dead  tissue  debris  in  a  living  i»art. 
Small-I'()\.     (See  Variola.) 
Soft'kmng.     Act  of  becoming  soft. 
Sole,  .snl.     Bottom  of  the  foot. 
Sole'i  s.  sn-li'-us.     Large  muscle  entering  into  formation  of  the  calf  of 

leg. 
Sol'uble.  fiol'-U'bl.    Susceptible  of  solution. 
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Solu'tion,  96-UV-shun.     A  liquid  containing  solids  which  have   been 

dissolved. 
Somat'ic,  96-^naf-ik.    Death  of  the  whole  body. 
Somnif'erous.     Pertaining  to  sleep. 
Som'nolent,  som'-nO'lerU.     A  state  of  incomplete  sleep. 
Spasm,  spazm.     A  sudden  involuntary  contraction  of  muscles. 
Specif'ic.     a  specific  remedy;  relating  to  a  species. 
Sfecif'ic  Grav'ity.     Weight  of    a    body    compared    with    an    equal 

volume  of  another. 
Spermat'ic  Cord.     Cord  leading  from  the  testes. 
Sphinc'tkr,  sfingkf-ter.     A  ring-shaped  muscle. 
Spi'nal,  spf-nal.    Of  or  pertaining  to  the  spine. 

Spi'nal  Canal.     Canal  extending  through  the  spinal  column,  and  con- 
taining the  spinal  cord. 
Spi'nal  Col'dmn.     The  back-bone. 

Spi'nal  Cord.     Cord  leading  from  medulla  oblongata  to  sacrum. 
Spiral,  spV-ral.     In  the  shape  of  a  coil. 
Spiril'lum,  spl-riP-um.     A  genus  of  microbe,  spiral  in  shape. 
Splanch'nic,  splangk'-nik.     Pertaining  to  the  viscera. 
Spleen.     A  purple-colored  organ  situated  in  left  hypochondriac  space, 

near  great  end  of  the  stomach. 
Spleen'-pulp,  ftpUfi'-pulp.     The  proper  pulp  or  tissue  of  the  skin. 
Spon'giform,  9pun''je-form.     Having  the  appearance  of  a  sponge. 
Sponta'neous,  gpon-ta'-ne-us.     Voluntary.     Occurring  without  external 

influence. 
Sporad'ic,  ^tor-ad-ik.    Occurring  in  places  not  widely  diffused. 
Spore,  ftpor.     A   reproductive  cell,    found   in  some  of  the  vegetable 

micro-organisms. 
Si»ot'ted  Fe'vbr.     Cerebro  spinal  fever. 
Spu'tum,  spu'-tum.     Matter  spit  out  of  the  mouth. 
S^ua'ma,  skwCi'-mah.     A  scale. 
Squa'mous,  skvcn'-muH.     Of  or  relating  to  a  scale. 
Sta'sis.  atn'ffvt.     A  stoppage,  especially  of  the  circulation. 
Statis'tics,  std-tiM^-fikM.     Records  of  cases. 
Ste'arin.  stC'ur-in.     A  white  crystalline  powder. 

Ste'no\s  or  Sten'son's  Duct.    The  duct  leading  from  the  parotid  gland. 
Steno'sis,  Mi-nn'-Hu.     Contraction  or  narrowing  of  a  canal  or  part. 
Ster'h.e.     Not   containing   micro-organisms.     Barren,  not   producing 

young. 
Steriliza'tion,  ster-U-iz-n'tion.     Process  of  rendering  objects  aseptic. 
Ster'nal.     Of  or  pertaining  to  the  sternum. 
Ster'num.     The  breast  bone. 
Ster'tor.     Sonorous  breathing;  snoring. 
Steth'oscope.     Instrument  for  recording  condition  of  the  lungs  and 

heart. 
Still'-bor>'.     Born  without  life. 
Stomati'tis.  Atn-mtit-V-^U.     Inflammation  of  the  mouth. 
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Stool.     A  movemeDt  of  the  bowels. 

Stranq'ulated  Hbr'nia.    Ad  irreducible  hernia. 

Strangula'tion,  strangu'ia'-shun.     Of  or  affected  with  strangulation. 

STRA'TOM,'*^r<T'-^Mm.     A  layer  of  tissue. 

Stric/ture,  strik'tur.     A  narrowing  in  a  canal,  tube  or  duct. 

Stroke,  strok.     A  sudden  attack  of  disease. 

Struc'turk,  itruk^'tur.    Pertaining  to  the  structure  or  tissue  of  a  part. 

Stru'mous,  stru'-mus.     Scrofulous. 

Stu'por,  stu'-por.     A  state  of  unconsciousness. 

Subacute',  siib-cUc-uf.     Moderately  acute:  between  acute  and  chronic. 

Subarach'noid,  sub-ar-akf-noid.     Beneath  the  arachnoid  membrane. 

Subclav'ian,  sub-klfV'Pian,     Beneath  the  clavicle. 

SuBCLAVic/uLAR,  9ub-kUl-vV<f-H-lar.     Beneath  the  clavicle. 

Subcuta'neous,  sub-ku-ta'-n^-im.     Beneath  the  skin. 

Sub'ject.     A  cadaver,     {h)   A  living  person   upon   whom  experiments 
are  being  performed. 

Subjec'tive.     a  symptom  perceived  by  the  patient  only. 

Sub'limate,  inib'-lim-at.     The  substance  obtained  by  sublimation. 

Sub'limate.  Corro'sive.     Bichloride  of  mercury. 

Sublima'tion,  trub-lini-ti'-.^hun.     The  act  of  causing  a  solid  substance  to 
vaporize  without  undergoing  fusion. 

Suffoca'tion,  ayf-o-kd'-shun.     Sto[)page  of  respiration. 

Sdffu'sion,  tuf'iT  zhun.     Superficial  extravasation  of  blood. 

Sugoilla'tion,  8uj-il-o'-.Hhun.     A  bruise  or  an  ecchymoses. 

Sul'cated,  sur-kd-ted.     Marked  by  sulci;  furrowed,  grooved. 

Sui/pJiATE,  /mV-fflt.     A  combination  of  sulphur  with  a  base. 

Sul'phur,  auU-fer.     A  non-metallic  agent  used  in  fumigation  of  apart- 
ments. 

Sulpiiu'ric  Acid.     (Colorless  caustic  licjuid  (II.^8()^). 

Sunstroke.     Overcome  by  excessive  heat.     (See  insolation.) 

SupEKFic'iAL,  sn-per-fiifh'-al.     Upon  or  near  the  surface. 

Supe'hior,  HH-pf'-ri-or.     Iliglier,  situated  above. 

Supina'tion,  !iu-pin-(T-!ihun.     Act    of    turning   the   palm    of   the  hand 
upward. 

Su'pinatou.  xn'-pin-d-tor.     A  muscle  causing  supination. 

SuppRKs'sioN.     A  complete  stoppage  of  a  secretion  or  an  excretion. 

Sujm'uka'tion,  sxip-ri-rd'-Hbvu,     The  formation  or  discharge  of  pus. 

SusrEN'oEi)  Amma'tion.     Condition  simulating  death. 

Swel'mncj.     An  enlargement  of  a  part. 

Sympatiikt'ic.     Pertaining  to  sympathy. 

Symt'tom.  .ninp'tum.     An  evidence  of  disease  or  a  patient's  condition. 

SYMTONfAi'ic,  .ntii-td-nmV-ik.     Pertaining  to  symptoms. 

Syn'(  OPE.  xin'-kd-pe.     Fainting  or  swooning. 

Syno'n  lA.  xin  u're  iih.     The  viscid  fluid  of  the  cavities  of  joints. 

Synovi'tis,  Hin-d-rVtis.     Inflammation  of  a  synovial  membrane. 

Syn'tiiesis.     Formation   of    a   chemical    compound    by   union   of   its 
elements. 

Synth kt'fc.     Pertaining  to  or  formed  by  synthesis. 
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Stph'ilidb,  9^'Urid.    A  cutaneous  maDifestation  of  syphilis. 

Syph'ilis,  sif'Uris.  A  chronic,  infectious  venereal  disease,  with  cuta- 
neous and  other  structural  lesions;  three  stages— primary,  sec- 
ondary and  tertiary. 

Str'inge,  sir-inj.     Instrument  for  injecting  liquids. 

Sys'tem.     The  entire  body. 

Systbmat'ic.     According  to  a  system,  methodical. 

System'ic.     Pertaining  to  the  whole  organism. 

8ys'tole,  sis^-to-lP.     The  period  of  contraction  of  the  heart. 

Systol'ic.     Pertaining  to  the  systole. 


Tabefac/tion.  tab  e-fakf -shun.     Emaciation. 

Ta'bbs,  UV'bez.     Wasting  away:  tuberculosis  in  lymphatic  glands  of 

children. 
Ta'ble,  t<T-bl.     A  flat  plate  of  bone. 
Tac/tile,  tak'-til.     Pertaining  to  touch. 
Tai/ipes,  taf'ip-fz.     Club  feet. 
Tam'pon.     A  cotton  plug. 
Tan'nic  Acid.     Astringent  and    hicmostatic   powder  of  a  yellowish 

color  (C,^H, „()«). 
Tan'nin.     Same  as  above. 

TAP'pfNd.     Puncturing  a  cavity  to  draw  oiX  fluid  or  gas. 
Tak'sal.     Pertaining  to  the  tarsus. 

Tah'sis.     Tiie  bones  forming  the  instep,  seven  in  number. 
Taktar'ic  Acid.     White  powder  from  tartar  and  plants  (C^H^O^). 
Tkm'pkuament.     The  peculiar  disposition  of  an  individual. 
TEM'PERATniE.     The  degree  of  heat  eliminated  by  a  body. 
Tem'poral,    tein'-pn-ral.       Pertaining    to    the    temple.     Region    over 

frontal  bone. 
Tknac'ulum,  ten-akf-H-lum.     A  sharp,  hook-like  instrument  for  holding 

a  ti.ssue. 
Ten'dinous.     Of  or  relating  to  tendon. 

Ten'don.     \  white,  fibrous  cord  attaching  a  muscle  to  a  bone. 
Tenes'mus.     Painful,  ineffectual  straining  to  evacuate  the  bowels. 
Ten'otome,  ten'-n-tfrm.     Instrument  for  dividing  a  tendon. 
Ten'sion.     State  of  being  stretched. 
Ten'sok.     A  muscle  that  stretches. 
Tkk'tiary,  ter-she-O'-re.     The  third  stage  of  a  disease. 
Tkk'tiary  Syph'ilis.     Third  stage  of  syphilis. 
Test.     An  examination.     A  trial. 
Test'bs,  tesf-fz      Plural  for  testicle. 

Test-paper.     Paper  used  to  test  for  alkalies  and  acid;  litmus  paper 
Tktan'ic,  O'-tim'-ik.     Pertaining  to  or  resembling  tetanus. 
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Tbt'akinb.     Ptomaine  made  from  cultures  of  bacillus  of  tetanus. 
Tbt'anus.     a  disease  with  persistent  spasmodic  contraction  of  volun- 
tary muscles  (lock-jaw). 
Ther'mic.     Insolation. 
Ther'mic  Fever.     Sunstroke. 
Thigh,  thi.     Part  of  leg  above  the  knee. 
Thigh  Bonb.     The  femur. 

TuoRAc'ic,  tful-Tcu^'ik,    Of  or  pertaining  to  the  thorax. 
Thorac'ic  Duct.     Chief  duct  for  collecting  the  lymph  of  the  body. 
Tho'rax,  thr/'Tai-ks.     Part  of  body  above  the  diphragm,  extending  to 

the  root  of  the   neck   and   containing  the  heart,  lungs  and  great 

vessels. 
Thrombo'sis,  ihrom-W-ns.     The  development  of  a  thrombus. 
Throm'bus.     a  plug  in  a  vessel  formed  where  found. 
Thy'mic,  ihV-mik.     Pertaining  to  the  thymus  gland. 
Thy'mol,    tV-mol.    Colorless,    antiseptic    substance    of    a    crystalline 

nature  (C,oH,^0). 
Thy'mus,  thV-mus.     A  bi-lobed  organ  in  the  necl<  of  children. 
Thy'roid,  ihV-Toid.     Pertaining  to  the  thyroid  structure. 
Tiiy'roid  Car'tilaoe.    Cartihi^'c  founci  in  tiie  larynx,  being  the  largest 

of  the  laryngeal  cartilages. 
Tiiy'roid  Gland.     Reddish  organ  in  front  of  and  on  either  side  of  the 

trachea. 
Tib'ia,  tib'-e-uJi.     Tlie  inner  and  larger  bone  of  the  lejjf. 
Tib'ial.  tib'-e-iil.     Of  or  pertaining  to  the  tibia. 

Tis'suK,  tuh'-fi.     A  collection  of  cells  or  (ihres  forming  a  striictiin\ 
Tol'kranck.      l*ower  of  eruiuranee 
TONK.     A  state  of  normal  tension  and  vigor. 
Ton'ic.     An  agent  increasiiii,'  bodily  tone  or  vigor. 
Ton'ic-8PAsm.     a  spasm  contiimihi:  wiihoul  exacerbation. 
ToNlc'iTY.     Condition  of  bein^'  in  health  and  vigor. 
Ton'sil.     Small  ovoid  or^an  between  the  anterior  and  posterior  pillars 

of  tlie  fauces. 
Tonsim'tis,  ton-sil-Vtv<.     Inllammation  of  the  tonsils. 
Toi»0(j'uAenY,  Ut-poff-ra-fe.     A  description  of  places  or  regions. 
Toh'ci:lar   IIhroi'h'im,  tor'-ku-l<ir  hrr-njl'-il-i.     Depression  in  occipital 

bone,  formed  by  continence  of  tlie  lateral  and  longitudinal  sinuses. 
Tok'i'II).     Sluggish:  not  acting'  in  a  healthy  condition. 
Tor'sjon.  tor'-iifniu.     A  twistinj^. 
ToxAi/ni  MiNs.  toks-al'-hn-)i(inz.     A  poisonous  albumin,  the  product  of 

bacteria. 
Toxf/mia,  toks-r'-me-afi.     Hlood  poisoning. 
Tox'ir.     Pertaining  to  ov  caused  by  poison. 
ToxirooKN'ir,  ioks-ik-n-jen'-ik.     Producing  jwisons. 
Toxir<»r/ooY,  toks-ik'oH-dje.     The  science  of  poisons. 
Toxif'ekous.     Producing  or  conveying  poison. 
Tox'iNK.  toks'-m.     A  poisonous  ptomaine. 
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Tra'chea,  traf-keah.    The  windpipe  or  tube  between  larynx  and  the 

bronchi. 
Tka'cheal,  trW'ke-al.    Pertaining  to  the  trachea. 

Thacheot'omy,  ira-ke-of-O-me.    Operation  of  cutting  Into  the  trachea. 
Tkac'tion.     Act  of  pulling  or  drawing. 
Trance,  trans.    A  profound,  unnatural  sleep. 

Transporma'tion,  tranS'foT-ma''Shun.     Degeneration;  a  retrograde  met- 
amorphosis. 
Transfu'sion,  trans-fu'-shun.     Introduction  of  saline  material,  or  blood 

of  one  person  into  the  veins  of  another. 
Translu'cid,  tranS'luf'Hd.    Transparent. 
Tranhuda'tion.     a  passing  through  a  part. 
Trans'yerse.     Lying  crosswise;  from  side  to  side. 
Trau'ma,  traw'-mah.     A  wound. 

Traumat'ip,  traw-mat'-ik.     Pertaining  to  or  caused  by  an  injury. 
Trau'matism,  traic'-mat-uvi.    A  wound. 

Treat'ment,  trif-vient.     The  management  and  care  of  a  subject. 
Tri'ceps,  trV-seps.     Three-headed  muscle  of  upper  arm. 
Trichi'na  Spira'lis,  trik-V-miJi  sphru'-W*.     Worm  found  in  muscles  of 

the  hog. 
Trichino'his.     Disease  produced  by  ealing  pork  infected  with  trichinia. 
Tricds'pii),  trl-kuH'-pid.     Having  three  cusps. 
Tritura'tion,  tret- nrd' -shun.     Reduced  to  powder  by  rubbing. 
Tro'car,  trO'-kar.     An  embalming  needle. 
Trocii'lea,  trok^-U-ah.    A  pulley-like  surface  or  structure. 
Trun'cated,  trun'-kCi-ted.    Cut  off  abruptly. 
Trunk.     The  body  without  head  and  limbs. 
Tu'bercle,  tn'-her-kl.     A  small  eminence  or  nodule. 
Tuber'cular,  tu-ber'-kU'lar.     Of  or  pertaining  to  tubercles. 
TuBKRCULo'sis,  tu-Oer-ku-W-ifiif.     Specific  infectious  contagious  disea.se, 

(consumption)  caused  by  bacillus  tuberculosis. 
TiBEROs'iTY,  tu-ber-os'-it-e.     A  broad  eminence  upon  a  bone. 
Tumefac'tion,  tu-mi-fak'-ffTiun.     Swelling  of  a  part. 
Tr'MOR,  tu'-nwr.     A  swelling;  a  morbid  growth  of  new  tissue. 
Tu'nica,  tiT-ntk-(i?i.     A  coat  of  the  surface  of  the  eye;  external  coat  of 

artery. 
TiNXC.     A  coat  or  lining  membrane. 

TuROEs'cKNCE,  ter-geji'-eti^.     Swelling  or  turgescence  of  a  part. 
TuR'(iiD,  tei-'-jid.     Swollen;  congested. 
Tympani'tes.  tim-pan-V-tt'z.     Distension  of  intestines  and  abdomen  by 

gas. 
Tympanit'ic,  tint -pan-it' -ik.     Pertaining  to  or  caused  by  tympanites. 
Type,  t'lp.     Special  form  of  a  disejise. 
Typiili'tis,  tif-ll-tis.     Inllammallon  of  the  Cipcum. 
Ty'piioii),  tV-pAd.     Of  or  pertaining  to  typhus. 
Ty'piioii)  Fkvkh,    tV'foid  fPc^.     A  specific  eruptive  fever  caused   by 

b.icillus  t ypl)ois,foll()wt'd  by  <rrpat  depression, delirium  and  inaction. 
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Typhotox'in,  ii'fo-ioktf -in.    A  poisonous  ptomaine  resulting  from  the 

action  of  bacillus  typhosis. 
Ty'phus  Fever.  tC-fiLs  ferver.    A  specific,  infectious,  contagious  fever, 

(ship  fever,  jail  fever)  without  lesion. 
Typ'ical,  tip'-ik-aX.     Genuine,  well-marked  case. 
Tyro'sine,  tfro-gine.     White  crystalline  substance  from  decomposition 

of  proleids. 
Tyrotox'icon.     Ptomaine  from  poisonous  cheese,  ice  cream,  milk,  etc. 


U 


Ulcera'tion,  iil-fter-a'-shun.     Formation  of  an  ulcer. 

Ul'na,  uV-nah.     The  larger  and  inner  bone  of  the  fore-arm. 

Ui/nar.     Pertaining  to  the  ulna. 

Umbil'ical,  um-bil'-ik-al.     Pertaining  to  the  navel  (umbilicus). 

Umuii/ical  Cord.      The  cord   connecting  placenta  of  mother  to  the 

umbilicus  of  the  child. 
Umbil'icus,  um-hil'-ik'ifs.     The  navel;  the  depression  in  the  center  of 

the  abdomen. 
Uncon'sciodsness.    Comatose:  unable  to  appreciate  external  sensations. 
Unc'tion,  vngk'-s/nni.     .'\n  ointment. 

Un'gdent,  Un(juent'um,  nn'-gtrent,  un-ff^rent'-ion.  An  ointment  or  salve. 
Unilat'eral,  '7  ne-lit'-e,r-al     Affecting  only  one  side. 
U'nion,  vn'-ynn.     Healing;  a  joining  together. 
U'rate,  n'-rdt.     A  salt  of  uric  acid. 

U'rea,  n'-n-ah.     White  crvstailifje  constituent  of  iirino. 
Ure'mia.     Caused  by  absorb! iou  of  ural  ur.'pmic. 
Ure'ter,  u-rf'-ter.     Tub*'  h^adintr  from  the  pelvis  of  the  kidneys  to  the 

bladder. 
Uretu'ra,  u-rrth'-rnh.     The  canal  through  wiiicii  the  urine  passes  from 

the  bladder. 
U'rk;  Acid.     Crystalline  substance  found   in  urine  and  certain  organs. 
U'rtnakv,  fi'  rin-n.m.     Pertaining  lo  the  urinary  organs. 
U'rink,  n'-Hit.     The   lluid   secr«  ted    by  the  kidneys  and  evacuated  by 

the  bladder. 
Urink'mia,  n  rin-i^'-nu  (ih..     ."^aine  as  ur;emia. 
Urimf'krous.  //  nil  if ' -I r- US,     Conveying  urine. 
U'thrink,  ii.trrin.     Of  or  pertaining  to  the  uterus. 
UTEni'ris.  fi'ter-i-'-tix.     Inflammation  of  the  uterus. 
Uteho  (Jksta'tion.  h -ter-o-jcM  W-shun.     Pregnancy  where  the  child  is  in 

the  womb,  or  normni. 
U'teius.  iV-ter-uH.     The  womb;  the  hollow  organ  for  the  reception  and 

development  of  the  f<eius. 
TTVuLA.     Small  fleshy  body  hanging  from  soft  palate  above  root  of 

fnrnr'ne. 
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'accina'tion,  tak- sin- (T -shun.     Act  of  vaccinating. 
Tac'cine,  rakften.     Virus  used  in  vaccination. 
Ac'uOLE,  vak^-ii'Ol.     A  cavity  in  cell  protoplasm. 
Tac'uum,  vak^'U-um.     A  portion  of  space  devoid  of  air  or  gas. 
Vagi-na,  vd-ji'-nah.    The  curved  canal  from  the  vulva  to  the  uterus. 
'^ag'inal,  vafin-al.     Pertaining  to  the  vagina. 

f'^ALVB.     A  fold  across  a  tube  or  canal  preventing  reflux  of  its  contents. 
'a'por,  nT-por.    A  gas  which  at  an  ordinary  temperature  is  a  liquid. 
/^aria'tion,  nT-re-d-shun.     A  deviation  from  the  normal. 
'akicei/la.     Chicken  Pox;  an  infectious  febrile  disease  of  childhood. 
fAH'iconK,  rar'-ik'ds.     Resembling  varix;  extremely  dilated. 
Taki'ola,  rd-rl'-O-lfth.    Small  Pox;  acute  infectious  fever  with  eruption, 

which  is  successively  papular,  vesicular  and  pustular. 
a'rioloii),  nT'H'O-loid.     A  mild,  modified  form  of  small  pox. 
Aiu'oLOUs,  nl'rV'd'lu^.     Pertaining  to  or  resembling  small  pox 
'aru'lii,  Pons,  ponz  vil-rO'-le-ali.     The  lower  portion  of  the  brain  con- 
necting ihe  medulla  oblongata. 
AS.     A  vessel.     A  blind  tube  connected  with  the  epidermis. 
as'a  Vaso'rum.     Minute  arteries  and  veins  in  the  walls  of  the  blood 

vessels. 
'as'ctlar,   rds'-kU'lar.     Pertaining  to  vessels  full  of  vessels;   full  of 

blood. 
'as'kline,  ras'-d-in,     A  proprietary  petroleum  product. 
kgeta'tion,  vej-et-iT'Shun.     A  fungoid  growth. 
^KiN,  tail.     A  vessel  returning  blood  to  the  heart. 
e'na,  n'-mih.     A  vein. 

'KNEsEr'TiON,  Ti-ni-sek'-nhun.     Opening  a  vein. 
kn'om.     Poison  secreted  by  animals. 
'k'nous,  rv'nus.     Pertaining  to  the  veins. 
'entila'tion.     Act  of  furnishing  with  fresh  air. 
'en'tral.     Pertaining  to  the  belly;   abdominal. 
en'trk'LE.     Any  cavity;   more  especially  the  lower  cavities  of  the 

luNirl. 
'eumic'ular,  rrr-inik'-nlar.     Worm-iike. 
KH -MiFORM,  rer' -mif-ornt      Worm  shaped. 

ek'.miform  Ai'pENDix.     Worm-like  tubular  attachment  found  at  the 
posterior  portion  of  the  ctrcum,  at  the   junction  of  the  small  and 
large  intestines. 
KR'TEiiRA,  rer^'te-brah.    Oneof  the  thirty-two  bones  forming  the  spinal 

column 
ek'tebkal,  rer'-lP'bral.     Pertainin/s:  to  the  vertebras;  back  bone. 
'er'tebral  Col'umn.     The  spinal  column. 
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Vkr'tbx,  ver^'Uks.     The  top  or  sum  it;  crown  of  the  head. 

Ver'tigo,  ver^-ttg-o.     Dizziness,  swooning. 

Ves'ica,  veg^'ik-ah.     A  bladder. 

Vku'icant,  vet^'ik~arU,     An  agent  to  produce  a  blister. 

Vesica'tion,  TeS'ik'iV'Shun.     Act  of  blistering. 

Ves'iclb,  vet^'ik-l.     A  blister. 

Vbsic'ular,  ves-ikf'H'lar.     Of  or  pertaining  to  a  blister. 

Ves'sel,  v€t^el.    A  vascular  tube. 

Ves'tibule.  vett'-tib'Ul.     Elliptical  cavity  of  the  internal  ear  behind  the 

cochlea. 
Vib'rio.  nb'-r&'O.     A  genus  of  microbe. 
Vica'rious,  thka'-re-Wf.     Taking  the  place  of  another. 
Vll'li.     Plural  of  villus,  one  of  the  minute  projections  from  mucous 

membrane  of  the  intestines. 
Vir'ulence,  rir^'Rlens.     State  of  being  virulent. 
Vih'ulent.  tir^-H-lent.     Malignant,  poisonous. 
Vi'rus,  rt'-rus.     A  poison. 

Vis'cEKA      Pleural  of  viscus,  an  organ  of  the  body. 
Vis'cEKAL.     Of  or  pertaining  to  the  v  scera. 
Vis'ciD.     Sticky,  gluey. 
Vis'cous,  vu'-kus.    Glutinous,  sticky. 
Vis'ctrs,  rig^-kuH.     An  organ. 
Vi'tal.  ri'-tal.     Pertaining  to  life. 
Vital'ity,  Ti-taV-i-te.     State  of  health. 

Vi'tals,  m'-ialz.     Usually  referred  to  the  lieart,  brain  or  lungs. 
Vit'reous,  vif-rf-ujt.     Glossy. 
Vit'ebcs   Hu'mor.     Transparent  gelatinous   substance   found   in    the 

posterior  chamber  of  the  eye. 
ViyisEc/TiON.     Experimental  dissection  on  living  animals. 
Vol'atile,  tof-at-U.     Tending  to  evaporate  spontaneously. 
Vol'untary,  toV'Un-tn-re.     Performed  by  means  of  the  will. 
Vol'vulus,  toV-rU'liui.     A  twisting  or  knitting  of  the  intestines. 
VoMiTO-Ni'oRO.     Yellow  fever. 
Vul'va.     External  genital  of  the  female. 


W 

Wen.     a  sebaceous  cyst. 

Wet-vack.  a  wrapping  of  the  patient  in  wet  sheets  to  lower  temper- 
ature. 

Wil'lis,  Circle  of.  Circle  of  arteries  at  the  base  of  the  brain,  formed 
by  the  branches  of  the  internal  carotids  and  the  basilar. 

Windpipe.     The  trachea. 

Wih'8IX)w,  Fora'men  of.  Foramen  connecting  cavity  of  great  omen- 
tum with  the  peritoneal  cavity. 

Win'tergrben.     Gaultheria. 

Womb,  woam.     The  uterus. 


486  THE    ART  AND  SCIENCE  OF   EMBALMING. 

Wound,  waand.     An  injury  in  which  an  opening  is  made  in  the  body. 
Wrist,  rist.    Part  connecting  the  forearm  and  hand. 


Xan'thic,  zan-ihik.    Yellow. 

Xahthodar'ma,  zan-thd-det'^'mah.     Yellow  discoloration  of  the  skin. 

XfpHOiD,  zV-foid.     Resembling  a  sword. 

Xi'PHOiD  Appbn'dix.     The  ensiform  cartilage  or  end  of  breast  bone. 


Yblk.     See  yolk. 

Yel'low  Fbver.     An  infectious  fever  of  tropical  America,  marked  by 

chills,  headache,  pain  in  back  an  limbs,  nausea  and  vomiting. 
Ybl'low-spot,  yeV-fhspot.    Spot  on  retina  of  eye,  the  macula,  lutea. 

center  of  vision. 
Y-i.io'amknt.    The  ileo  femoral  ligament. 
Yolk.     The  nutritive  part  of  an  ovum. 
Youth,  ilih.     Age  between  puberty  and  lawful  age. 


Zk'ho,  z*~.''ro.     A  unit. 

Zoooeh'ous,  zO-O-jen'-ous.     Developed  or  acquired  from  animals. 

Zool'ooy,  zO-oV-O'je.     The  science  of  animal.s. 

/yoo'ma,  zi-gO'-ma.     Arch  formed  by  junction  of  zygomatic  process  of 

the  temporal  with  the  malar  bone. 
Zv'oomat'ic,  zhgd-maV'ik.     Of  or  pertaining  to  the  zygoma. 
Zymol'ysis,  zl-mol'-u-u.     Digestion  by  means  of  an  enzyme. 
Zymot'ic,  zi'jnoV-ik.     Pertaining  to  or  caused  by  zymosis.     Infectious. 
Zymot'ic  Diskases.      Infectious   diseases   produced    by   some   morbic 

agent  acting  in  the  nature  of  a  ferment. 
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